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Dtetriet of Ohio, to wit : 2 
District defies Office, 3 

B£ IT BEMEMBEBED, that Oil the Seventeenth day of JanuBTy, Ai»- 
no Bommi eighteen hundred and forty-five, E. Moboait & Co., of 
the said District, have deposited in this office the title of a book, tho 
title of which is in the words following, to wit : 

**The Western Practical Arithmetic, wherein the rules are illu»* 
tnded, and their principles explained, containing a great variety of 
exorcises, particularly adapted to the currency of the Unijted States : 
with an Appendix, containing the Canceling System, Abbreviations 
in Multiplication, Mensuration and the roots ; designed for the use 
of schools and private students ; compiled by Johit L. Talbott ;"the 
right whereof they claim as proprietors, in conformity with an act of 
Congress, entitled << An act to amend the several acts respecting copy- 
ri^ts." WM. MINER, Clerk of District. 
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PREFACE. 

Is- pvesenting this work to the public^ the author makes Qo pi«- 
iensions to having discovered any new spring by. which to put the 
youtfiful mind into action, nor any new method of communicating 
a knowledge of Arithmetic. He has founded his work on -the belief 
ihaXhbor and labor only^ can insure success in any pursuit; and 
that labor should always be bestowed upon those objects which pro* 
duce the greatest useful result 

In the selection and arrangement of matter, therefore, those rules 
that are of the most general use, have been presented first, and their 
exercises made extensive, that the pupil many early beoomo £Eimiliar. 
with their principles, and expert in their explication. ' 

The explanations accompanying the rules, are designed to facili- 
tate the progress of private students, and to diminish the labor of 
teachers, especially in large schools, where they are unable to give 
to each pupil the necessary explanations. 

The MsvrsvBATioir of Carpmter8\ Masons^, Fktstererif and 
Pavers* work, &c, will be found an acceptable part of Arithmetic, 
to every man of business, and a practical knowfedge of it will con- 
tribute much to the security and satisfiiction of both workmen and' 
employers^ in estimating amounts of work. This his been intro- 
duced in consequence of numerous applications to the author to 
measure various kinds of work, and for instruction in particular 
rules of Mensuration. 

The system of Bcx^ Keeping, is thought to be sufficient for all 
the purposes of farmers^ mechamca and retttikrs, in that necessary 
branch of a bosmess education. 

How fax die author has succeeded in his attempts to comple a 

useful voorky particularly adapted to the circumstances of the Western 

People, remains for them to judge, and for experiende to determine. 

^^-^-^^^^^■- ■ ■ ■ ■ — ■ 

NOTICE. 

Thx £ivor«ible reception of this treatise and the increasing demand 
for it, have induced the publL^rs to revise, enlarge, and otherwise 
improve the work. Such alterations and amendments have been 
made as the experience of the Author and of -other intelligent and 
successful teachers has suggested; it is therefore presumed, that the 
work will be found more useful, and consequently more acceptable 
than heretofore. 

Numerous testimonials to the merits of the work, have been re* 
ceived; but its general adoption without) any efibrts to force its 
introduction, and its intrinsic worth, are out main reliance;, we have 
therefore given it a thorough revision^ ana now submit the result of 
our labors to a discerning publia v 

February, 1841. i Y ySS'^S:^^^ 
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ARITHMETIC. 



Arithmetic is that part of Mathematics which 
treats of numbers. It is both a science and an art^ — 
the science explains the nature of numbers, and the 
principles upon which the rules are founded, While the 
art relates merely to the application of the various 
rules. 

All the operations of arithmetic are conducted by 
means of Five fundamental rules, viz., Numeration^ 
(which includes Notation^ Addition^ Subtraction, 
Mtdtiplieationt and Division. 

NUMERATION AND NOTATION. 

Numeration is the art of representing figures or num- 
bers by words ; Notation is the art of representing num- 
bers by characters called figures. 

All numbers are represented by the following charac- 
ters, which are called ^^r6« or digits, 

0, 1, 2, 3, 4, 5, 6, 7, 8, 0. 
Dought, one, two, three, four, five, six, seven, eight, nine. 

The one is often called a unit, it signifies a whole 
thing of a kind ; two signifies two units or ones ; three 
signifies three units or ones, &;c. 

The value which the figures have when standing 
alone is called their simple value ; but in order to denote 
numbers higher than 9, it is necessary to give them ano- 
ther value called a local value, which depends entirely 
on the order or place in which ^eybtand. Thus, when 
we wish to write the number ten (in figures, we do it 
by combining the characters already known, placing a 
1 on the left hand of the 0, thus, Ip, which is read ten. 
This 10 expresses ten of the units denoted by 1, but 
as it is only a single ten it is called a unit, and the 
1 being written in the second ot?d«t ^t ^^^-o^^ '^^^^^ 
from the right hand to expteaa \\L \\.\% ^sa^^^'^^^^'^,^^ 
the second order ^ the fast pUce \agvxi^ ca^^ ^ "^"^ "^ — = 



are 


written 


20. 






30. 






40. 






50. 






60. 






70. 






80. 






90. 






100. 



6 . NUMERATION AND NOTATION* 

of unit Si and the second, the ^lace of tens $ ten units 
of the fir ^t order making one unit of the second order. 
When units simply are named, units of the first order 
are always meant, when units of any other order are 
intended, the name of the order is always added. 

Two tens or twenty. 

Three tens or thirty, 

Four tens or forty, 

Five tens or fifty, 

Six tens or sixty. 

Seven tens or seventy, 

Eight tens or eighty. 

Nine tens or ninety, 

Ten tens or one hundred, " 

The numbers between 10 and 20, between 20 and 
30, between 30 and 40, &c. may easily be expressed 
by considering the tens and units of which they are 
composed. Thus, eleven being composed of one ten 
and one unit, is expressed thus, 11, twenty-three being 
composed of two tens, and three units, is expressed 
thus, 23. &c. 

Sixteen being 1 ten and 6 units, is written thus, 16. 

Thirty-nine being 3 tens and 9 units, is written 39. 

Sixty-four being 6 tens and 4 units, is written 64. 

Ninety-five being 9 tens and 5 units, is written 95. 

Ten tens or one hundred forms a unit of the third 
order ; it is expressed by placing a 1 in the third place, 
and filling the first and second places with cyphers, 
thus, 100. Two hundred is expressed thus, 200. 
Three hundred thus, 300» &c. 

With the orders, of units, tens, and hundreds, all the 
numbers between dne and one thousand may be readily 
expressed. For example, in the number four hundred 
and twenty-seven, there are 4 hundreds, 2 tens, and 7 
units, that is, 4 unit^ of the third order, 2 units of the 
second order, and 7 (units of the first order. 



Hence the numberiis written thu«, 4 2 7 
In the number thrte huudred and five, there are 3 
^ondredi^, no tens, an<H 5 Units, or B Mmla o^ \\v^ ^vtf 



NUHERATION AND NOTATION. 

none of the second, and five of the first order, hence the 
number is written thus, ill 

3 5 

Ten units of the order of hundreds, that is ten hun- 
dreds form a unit of the fourth order, called thousands, 
written thus, 1000. 

In the 4Same manner ten. units of the fourth order form 
a unit of the fifth order, called tens of thousands. 

The following may be regarded as the principles of 
Notation and Numeration. 

1st. Ten units of the first or lowest order, make one 
unit of the second order; ten units of the second order, 
make one unit of the, third ord^r, and universally ten 
units of any order make a unit of the next higher 
order, 

2d. jSn numbers are expressed by the nine digits, 
and the cypher, and this is effected by giving to the 
same figure different values^ according to the place it 
occupies. Thu^, 4 in the first place is 4 units, in the 
second place 4 tens or forty, and so on. This tenfold 
increase of value by changhig the place of the same 
figure is usually expressed by saying that figures in- 
crease from right to left in a tenfold proportion. The 
names of the orders are to be learned from the 

NUIHERATION TABLE. 
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, f places each, according to l\\e fo^o\q'\w^ \a^^. 
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NUMERATION AMD NOTATION. 
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The periods succeeding those in the table, are Tril- 
Uons, Quadrillions, Quintillions, SextiUions, SeptU' 
lions. Octillions, and NonniUions, and analogical names 
might be formed for the succeeding higher periods. 

Frofti the preceding remarks the pupil will readily 
understand the reason of the following rule for numer- 
ating or expressing figures by words. 

Rule. — Commence at the right hand, and separate 
the given number into periods, then beginning at the left 
hand, read the figures of each period as if they stood 
alone, and then add the name of the period. 

Thus, the number 8304000508245, when divided 
into periods, becomes 8,304000,508245, and is read, 
Eight HUion, three hundred and four thousand mil- 
lion. Jive hundred and eight thousand two hundred 
and forty-five. The name unit of the right hand pe- 
riod IS commonly omitted in reading. 



EXERCISES IN NUMERATION. 



Ex. 1. 



35 



2. 


204 


3. 


513 


4. 


2000 


5, 


3054 


6. 


7428 


7 


10345 



10. 3700054 



11. 6130425 

12. 2701030 

13. 3705423 

14. 6803217 

15. \ 2003005 

16. 70032004 

8. 40024 I 17. ej2003005 

9. 61304 I 18. ^1010010 

28. 40000i;i 2000040250014 

29. 1000P8S000375t)00482000354^QQTI\^^^^'iSl^^V^<i4 



19. 
20. 
21. 
22. 
23. 
24. 



20031025 
68723145 
901023406 
820302008 
310275603 
600000501 

25. 3000400230024 

26. 80000102051003 

27. 50000021375604 



NUMERATION AND NOTATION. 9 

From the pieceding^ tables and remarks, the pupil will 
likewise readily understand the reason of the following 
rule for notation, or expressing numbers by figures. 

Rule. — Make a sufficient number of cyphers or dots, 
and divide them into periods, then underneath these 
dots write each figure in its proper order and fill the 
vacant orders with cyphers. 

Note.— The object of the dots of cyphers, being to 
guide the learner at first, after a little practice he may 
dispense with them. 

Ex. 1. Write down in figures the number twenty 
millions three hundred and four thousand and forty. 
Here millions being the highest period* named, we 
write cyphers to correspond with that, and the period 
of units, and then underneath these place the significant 
figures in their proper order, and afterwards fill the 
vacant orders with cyphers. 

00000 0, 000000 
20 304040 

The pupil must recollect that cyphers being of no 
use except to fill vacant orders, are never to be placed 
to the left of whole numbers. 



exercises in notation. 
Express the following numbers in figures. 

EXAIBPLES. 

2. Seventy-five. 

3. Ninety. 

4. One hundred and five. 

5. Three hundred and twenty. 

6. Nine hundred and four. 

7. Eight hundred and ninety. 

8. Two thousand three hundred and five. 

9. Six thousand and forty. 

10. Seven thousand and four. 

11. Eight thousand and ninety-five. 

12. Ten thousand five hundred and fifty-six. 

13. Forty thousand and forty. 

14. Ninety-five thousand two ImTvAite^ w\.^««.V^-^'^'^^2«v 

15. Eighty thousand one hundred axvd ivwafc 

a2 



/ 
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NUBIERATION AND NOTATION. 



16. One hundred and thirty-six thousand two hundrec^ 

and seventy five. 

17. Three hundred and seven thousand and sixty-four. 

18. Five hundred thousand and five. 

19. One million, two hundred and forty-seven thousand, 

four hundred and twenty-three. 

20. Ten millions, forty thousand and twenty. 

21. Sixty millions,, seventeen thousand and two. 

22. One hundred and four millions two hundred and 

four thousand and sixty- five. 

23. Five hundred and three millions, one hundred and 

two thousand and nine. 

24. Ninety one thousand and two millions, and four. 

25. Sixty billions, three millions and forty-one thousand. 

26. One billion, one hundred million, one thousand and 

one. 

I'he Roman method of representing numbers, is by 
means of certain capital letters of the Roman alphabet. 
Thus: 



I one 


XVni eighteen 


II two 


XIX nineteen 


III three 


XX twenty 


IV four 


XXX thirty 


V five 


XL forty 


VI six 


L fifty 


VII seven 


LX sixty 


VIII eight 


LXX seventy 


IX nine 


TiXXX eighty 


X ten. 


XO ninety 


XI eleven 


C one hundred 


XII twelve . 


CO two hundred 


XIII thirteen 


CCC three hundred 


XIV fourteen 


CCCC four hundred 


XV fifteen 


D five hundred 


XVI sixteen 


M one thousand 


XVII seventeen 


MDCCCXXXVIII 1838 



Note 1. Aa often as anj letter is repeated, so often is its v«ilae re- 
peatcd. 

NuTK 2. A less character before a greatet out, A\Tn\xv\%h«% its value. 
^'^^^ ^- A le9» character after a greater otie,\i\CTe«kafc%\\&'si\xx^ 
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EXPLANATION OF CHARACTERS. 11 

QUESTIONS. 

What is Arithmetic ? When is it a science ? When 
is it an art ? What are the fundamental rules of arith- 
metic ? What is numeration ? What is notation ? What 
does a unit signify ? What does two signify ? Three, 
&,c, ? What is meant by the simple value of a unit? 
What does the local value of a figure depend on ? How 
do you write the number ten in figures ? Why is the 
one in this case called a unit of the second order? How 
many units of the first order does it take to make a unit 
of the second order ? How many units of the second 
order does it require to form a unit of the third order? 
&c. Repeat the principles of notation and numeration. 
Repeat the names of each of the first nine orders as ex- 
pressed in the numeration table. Repeat the name of 
each of the periods. Repeat the Rule for numeration. 
Repeat the Rule for notation. 



EXPLANATION OF CHARACTERS. 

Signs. Significations. 

=s equal ; as 20s. = J6 1. 

-|- more ; as 6 -{- ^ = 5« 

— less ; as 8 — 2 = ^. 

X into, with, or multiplied by ; as 6 X 2 = 12. 

-i- by {u e. divided by ;) as 6 -^ 2 = 3 ; or, 2) 6(3. 

; : : : proportionality; as 2 : 4 : : 6 : 12. 
tj or, ij Square Root ; as ^ 64 = 8. 
^ Cube Root; as ^ 64 = 4. 

J Fourth Root ; as ,y 16 = 2, &c. 

— A vinculum ; denoting the several quantities 
over which it is drawn, to be considered jointly 
as a simple quantity. 



\ 
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SIMPLE ADDITION. 

SIMPLE ADDITION. 



Simple addition is the art of collecting several num- 
bers, of the same name, into one sum. 

BULK. 

Place the numbers with units under unitSj ten* under 
tens^ &c. Begin the addition at the units, or right hand 
column, and add together all tiae figures in that column; 
then, if the amount be less than teuj set down the whole 
sum: but if greater than ten, see how many tens there 
are, and set down the number above the even tens, and 
carry one for each ten to the next column, and proceed 
with it as in the first. 

Proof, — ^Begin the addition at the top of each column^ 
and proceed as before, and if the result be th6 same^ it 
is presumed to be right. 



EXAMPLES. 



(1) 

213 
121 
213 



(2) 
231 
413 
121 
132 



(3) 
214 
121 
312 
32 1 



(4) 
4 
2 
5 
3 



9 7 9 sum 8 9 7 sum 9 6 8 sum 1 4 sum 



2 
7 
3 
6 
5 



(5) 

7 6 3 

9 8 9 

8 9 4 
7 8 3 

9 2 4 



6 
2 
1 
2 

4 



2 7 3 5 4 5 



. Here 4, 2, 1, 3 and 6 make 15. In fifteen there 
is one ten and five units. Set down the five units 
under the units column, and carry mve for the ten 
to the next or ten^ column. 

Then 1,4, 3,4, 9 and 3 make Si4; in 24 there are 
two tens, and four over: set down the four under 
the column of tens^ and carry two to the next or 
hundreds column &c., to the last, where the whole 
amount may be set down. 



gIMPIiE ADDITION. 13. 

(6) (7) (8) 

47386 9 9786 72752 

29492 86937 37823 

18583 27849 7879 4 

89 2 94 49878 235 6 7 

28887 7 2937 98372 

743 92 48732 1234^ 



28803 4 386119 323653 



(9) (10) (11) 

47823 7268 3 84736 

7 3 714 95892 7 8928 

27834 82783 27849 

23925 94973 63782 

67883 76892 28637 

62734 4398 7 73862 



(12) (13) (14) 

3684 9376 7379 

75 723 7463 

473 87 729 

6893. 9 489 

7 4 8 7 2 

483 937 68 

9 6 9 2 4 3 2 



▲PFiacATionr. 

1. Add 224 dollars, 365 dollars, 427 doUars, and 784 
dollars, together. 

2 2 4 

3 6 5 

4 2 7 
7 8 4 



Answer^ ^ V % ^ ^ ^^y5^«2» \^ 
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14 SHEPJLE ADDITION. 

2. Add 3742 bushels, 493 bushels, 927 bushels, 643 
bushels, and 953 bushels, together. 

Answer, 6758 bushels. 

3. Add 7346 acres, 9387 acres, 8756 acres, 8394 
acres, 32724 acres. Ans. 66607 acres. 

4. Henry received at one time 15 apples, at anotlier 
115, at another 19. How many did he receive? 

Ans. 149. 

5. A person raised in one year 724 bushels of com, 
in another 3498 bushels, in another 9872. How much 
in all? Ans. 14094 bushels. 

6. A man on a journey, travelled the first day 37 
miles, the second 33 miles, the third 40 miles, the fourth 
35 miles. How far did he travel in the four days? 

Ans. 145 miles. 

7. A has a flock of sheep containing 34. B has a 
flock of 47, and C of fifty-four. How many sheep are 
there in the three flocks? Ans. 135. 

8. The distance from Philadelphia to Bristol is 20 
miles; from Bristol to Trenton, 10 miles; from Trenton 
to Princeton, 12 miles; from Princeton to Brunswick, 
18 miles ; from Brunswick to New York, 30 miles. How 
many miles from Philadelphia to New York? Ans. 90. 

9. A person bought of one merchant, 10 barrels of 
flour, of another 20 barrels, of an6ther 95 barrels. 
How many barrels did he buy? Ans. 125 barrels. 

10. A wine-merchant has in one cask 75 gallons, in 
another 65, in a third 57, in a fourth 83; in a fifth 74, 
and in a sixth 67 gallons. How many gallons has he 
in all? Ans. 421 gallons. 

QnesHans. || 

How many primary rules of Arithmetic are there? 
What are they called? 
What is addition? 

How do- you place numbers to be added? 
Where do you begin the addition? 
Why do you carry one fcnr ten, in preference to any 
other number? 
^/w. Because it takes ten ones to make one ten, ten 
^fe«* to make one hundred^ &>c. (See table, page 9.) 
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SDEFJ.E BUBTBACTION. 15 

SIMPLE SUBTRACTION. 

Simple subthaction is taking a less number from a 
greater, of the same name^ to show the difference be- 
tween them. 

The greater number is called the minuend. 

The less number is called the subtrahend. 

The difference^ or what is lefl, is called the remainder 

RULE. 

Place the less number under the greater j with units 
under units, tens under tens, &c. 

Then draw a line under them; begin at the right 
hand or units place, and subtract each figure of the sub- 
trahend from the figure of the minuend that is above 
it, and set the remainder below. When the figure in 
the subtrahend is greater than the one above it, borrow 
one (which is one ten) from the next figure, and add it 
to the figure of the minuend; then subtract from the 
sum. 

Proof, — Add the remainder and the sabtrahend to- 
gether, and if the sum equal the minuend, the work is 
presumed to be right. 

EXAMPLES. 

(1) (2) 

79252743 Minuend 9 7 3 8 4 7 6 

3 4 12 3 12 Subtrahend 2 6 14 2 5 3 



45132431 Remainder .7124223 

(3) Here we cannot take seven from two ; then we 

7 2 6 3 9 8 2 ^^' borrow one from the 8: that one is one ten; 
A A O p; A Q ry ^^®° ^^ ^^ ^° ^^ twelve ; now take seven from 
D 41: ^ O O ^ / ^eiy^^ and five remain. 

One is borrowed from the 8, leaving only 7 ; 
8 3 8 3 4 5 then take S from 7^ and 4 remain : or, suppose 8 
to remain undimuiished ; and to cancel the one which is borrowed from 
the 8, add one to the 3 below, making four; then four from, ei^^^si^ 
four remain, as before, &c. 



\ 
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16> BIUPUB SUBTRACTION. 



(4) (5V 

92 73847 82703682 
2641386 273412 3 7 



6 6 3 2 4 6 1 


7 8 3 7 2 8 6 
3 2 7 3 19 5 


4 5 6 4 9 1 


(8) 
6 8427362 

3 4 6 13 5 2 4 


r 


(10) 

792836842 
24653 128 





5 5 3 6 2 4 4 5 


0) 
273683070 

4 3 2 17 2 5 


^69361 345 


593784283 
5 4 3 2 14 3 2 




(11) 
92037842 
41372761 


- 



APPLICATION. 

1. From 78 take 32 and what will remain? 

Aiiswer, 46« 

2. From 478 take 324. What will remain? 

» ^ Ans. 154. \ 

3. Charles had 723 apples, and sold 421. How ma- 
ny has he left? Ans. 302. 

4. James had 9768 dollars, and gave for a house and 
lot 3453 dollars. How many has he left? Ans. 6315. 

5. A fanner had 3849 acres of land; he gave to hi{ 
sons 2135 acres. How many acres has he left foi 
himself? 4^8. 1714. 

6. There are two piles of bricks, one**tontains 7896 
and the other 4389. How many more are there in th< 
oae than in the other? Aus. 3507. 
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SIMPLE 8imTRACTI0N.4 17 

7. Bought 100 bags of coffee, weighing 14510 lbs., 
and sold thereof 63 bags weighing 6871 pounds; how 
many bagSj and how many pounds remain unsold? 

Ans. 37 bags, and 7639 lbs. 

8. A man bought a chaise for 175 dollars, and to pay 
for it gave a wagon worth 37 dollars, and the rest in 
money. How much money did he pay? 

Ans. 138 ddlan. 

9. A mail deposited in bank 8752 dollars, imd drew 
out at one time 4234 dollars, at another 1700 dollars, 
at another 962 dollars, and at another 49 dollars. How 
much had he remaining in bank? Ans. 1807 doUars. 

10. A merchant bought 4875 bushels of wheat, and 
sold 2976 bushels. How many bushels remain in his 

[possession? Ans. 1899. 

1 1. A grocer bought 25 hogsheads of sug»r, containing 
250 hundred weight, and sold 9 hogsheads, containing 
75 hundred weight. How, many hogsheads and how 
many hundred weight had ho lefl? 

Ans. 16 hogsheads, and 175 hundred weight. 

12. A traveller who was 1300 miles from home, trav- 
elled homeward 235 miles in one week; in the. next 275 
miles; in the next 325 miles; and in the next 290 miles. 
How &r had he still to go, before he would reach home? 

Ans. 175 miles. 

QuesHans. 

What is subtraction ? 

What is the greater number called? ^ 

.What is the less number called? 

What is the difference called? 

How do you place numbers for subtraction? ; 

Where do you begin the subtraction? 

When the lower figure is greater than the upper one, 
how do you proceed? 

Why is the one you borrow, one ten. 

Ans. Because ten ones make one ten; and if I borrow A 
one ten it will make ten onei agaiti, ^2a^. ^^ 

How do you prove subtraction^ ^ 

^- 






^pahE WLTIPUCATION. 

SIMPLE MULTIPLICATION. 

Sdcplh multiplication is a short method of perfomi- 
jinzparticular cases of addition. ^ 

The number to be multiplied, is the mifUiplicand. 

The number to be multiplied by, is the mti&ipiier. 

The number produced is the product. 

The multiplicand and multiplier are sometimes called 
factors. 



XULTIPUCATION TABLE. 



Twice 
Imake 2 
2 4 



3 

4 
5 
6 

7 

8 

9 

10 

11 

12 



6 
8 
10 
12 
14 
16 
18 
20 
22 
24 



3 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



times 

make 3 

6 

9 

12 

15 

« 18 
21 
24 
27 
30 
3d 
36 



4 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



times 

make 4 
8 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 



5 times 
1 make 5 



2 
3 
4 
5 
6 
7 
8 

10 
11 
12 



10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 



6 
1 
2 
3 
4 
5 

e 

7 

8 

9 

10 

11 

12 



times 

make 6 
12 
18 
24 
30 
36 
42 
48 
54 
60 
66 
72 



7 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



times 

make 7 
14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 



8 times 
1 make 8 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 



9 times 
1 make 9 



2 
3 
4 
5 

6 

7 

a 

9 
10 

11 

12 



18 
27 
36 
45 
54 
63 
72 
81 
90 
99 



10 
1 
2 
3 
4 
5 
G 
7 
8 
9 
10 
11 



108| 12 



times 
make 10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 



11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



times , 

make 11 

22 

33 

44 

55 

66 

77 

88 

99 

110 

121 

132 



12 times 
1 make 12 
2 



3 
4 
5 
6 

7 

8 

9 

10 

11 

IS 



24 
36 
48 
60 
72 
84 
96 

loej 

120. 
132 
144 



CaseI. 



. When the nudtipUer does not exceed 12. 

Rule. — ^Place the multiplier under the units figure of 
the multiplicand; and multiply each figure of the multi- 
plicand in succession, and set doum the amount, and 
carry, as in addition. ' 

J^rhqf. -^Multiply the multtplier \)iy th^ muIttpUAond 




SIMPLE M17LTIPLICATIOIV. 
EXAMPLES. 

4 2 3 1 Multiplicand 3 4 2 5 3 
2 Multiplier 3 



8 4 6 2 Product 



10 2 7 5 9 



19 



7 3 42 

4 



2 9568 



■ • 



36563 837 5 4378 

5 6 7 



9 2 8 6 

8 



182815 5 0250 30 646 74288 



4 3 7 5 
9 



7 8 6 2 
1 



3 7 2 4 
1 1 



7 4 8 2 
1 2 



39375 78620 40964~8 97f.M 



1 Multiply 

3 
4 
5 
6 
7 



EXSRCISEB 

4218 by 2 
7321 by 3 
87692 by 4 
900078 by 9 
826870 by 10 
278976 by 11 
669769 by 12 

Case 2. • 



Product 8438 
2196: \ 

8100702 
8268700 
3068736 
6837228 



I 



When the multiplier exceeds 12. 

Rule.—* Place the multiplier as before, with units un- 
der units J &c. Then multiply all the figures of the mul- 
tiplicand by the units jfigure of the multiplier, setting 
down the product as before. • 

Proceed with the tens figure in the same manner, ob- 
serving to set the product of the first figure m the tens 
place and with the hundreds figure placing the first 
product in hundreds place, dLc, ^^i ^<^ ^^^^n^^s^^^^ 
ducts together, ' * 
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8I1DPI.E lEOLTIPLICAllOir. 
JEXAKPLES* 



7 



43752 Here we multiply by the 6 or unii8 figure 
436 as before : then by the 3 or tens figure, pla- 
cing the first product in the second or tens 
place, inunediately under the three, in the 
multiplier. In like manner we use the 4, 
placing the first product in the third or hun' 

— ' dreds place, immediately under the 4; afler 

19075872 which we add the several products together, 
—I and the work is done. 



262512 
131256 
175008 



73684 

427 



515788 
147368 
294736 

31463068 



1 Multiply 



3 

4 

5 

6 

.7 

8 

9 

10 

11 

n 

13 
*4 

t 

IT J 7 
IS 



EXERCISES. 

4736 by 

5762 by 

6483 by 

7368 by 

4327 >y 

7382 by 

472S by 

7584 by 

5678 by ^ 

7683 by 

4962 by 

7384 by 

^76 by 

7923 by 

6842 by 

7648 by 

8473' by 

9372 by 



37462 
563 



112386 
22477Ji 
187310 

21091106 



34 Product 161024 



43 
54 
45 
56 
67 
76 
87 
78 
89 
98 
87 
97 
78 
89 
523 
456 
5e7 



247766 
350082 
331560 
242812 
494594 
359328 
659808 
442884 
683787 
486276 
642408 
424^72 
617994 
608938 
3999904 
3863688 
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8IHPLB MULTIPLICATION. ». 21 

Note 1.— When either or both of the factors have 
noughts on the right hand, they may be omitted in the 
operation, and annexed to the product. Thus : 



47 
42 



000 734 1 00 

00 42 I 000 



94 1468 

188 2936 






Product 197400000 Product 3082800000 

Note 2. — When the multiplier is the exact product 
of any two factors in the multiplication table, the opera- 
tion may be performed by separating the multiplier into 
its components, and multiplying first by the one, then 
its product by the other. Thus : 

754 by 36 754 754 754 

9 3 6 36 



6786 2272 4524 4524 

4 12 6 2262 



27144 27144 27144 27144 

9 and 4, or 3 and 12, or 6 and 6, multiplied together, 
produce 36, and by using* either pair, according to the. 
above note, the true result is obtained. 





EXERCISES. 




1 Multiply 


756 by 42 


Product 31752 


2 


645 by 24 


• 15480 


3 


876 by 48 


42048 


4 


063 by 56 


53928 


5 


827 by 72 


59544 


6 


946 by 81 


76626. 


7/ 


875 by 84 


73600 


8 


948 by 96 


' 91008 


9 


795 by 108 


85860 


The pupil 1 


may work these by «ll VXnr ^es^x^^^-^xsj^sf 


components that he can find *m \^i€i 


TIVO^<V^^«t« 
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SIMPLE MULTIPLICATION. 



7 



Note 3. — When the multiplier is not the exa^t pro 
duct of any two numbers in the table, use two factors 
whose product is short of the multiplier, then multiply 
the sum by the number required to supply the deficiency 
and add its product to that obtained by the two factors. 





EXAMPLES. 






583X3 
4 


583 

7 


X2 


• 


583X5 
3 


i 583 
23 


2332 
5 


4081 
( 3 


1749 
6 


1749 
1166 


11660 
1749 


12243 
1166 


10494 
2915 


13409 


13409 


13409 


13409 






EXERCISES. 






1 Multiply 

2 

3 

4 

5 


846 
784 
975 
859 
794 


by 
by 
by 
by 
by 


26 
29 
34 
43 
59 


Product 21996 
22736 
33150 
36937 
46846 



PROMISCUOUS EXERCISES. 

1. Charles has 24 marbles, and John has 13 times as 
many; how many has John? Ans. 312. 

2. A gentleman owils 17 houses, for each of which he 
receives 250 dollars, rent; how much does he receive 
for them all ? Ans. 4250. 

3. A laborer hired himself to a farmer for 11 years, 
at 150 dollars a year; how much did he receive? 

Ans. 1650 dollars. 

4. A person wishes to purchase 26' shares of Bank 
stock at 75 dollars a share ; what must he pay ? 

Ans. 1950 dollars. 

5. A mason having built a house, found that 98470 
bricks were in it; suppose he desires to build 19 such 
houses, how many bricks must he obtain for the pur- 

posel Ana. 1870930. 
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SIMPLE DIVISION. 

Simple diyisioit is a short method of perfonmng sev- 
eral subtractions. 

The number to be divided is called the dividend. 

The number by which it is to be divided is called the 
divisor. 

The number of times that the divisor is contamed in 
the dividend, is called the quotient. 

So many figures of the dividend as are taken to be 
divided at one time, is called a dvoidual. 

If any thing remain when the operation is conq>leted, 
it is called the remamder. 



Case i.— Shost Divisioir. 

When the divisor does not exceed 12, 

Rule. — Place the divisor on the left hand side of the 
number to be divided. 

Consider how often the divisor is contained in the first 
figure or figures of the dividend^ and set down the result 
belo^; observing how many remain, if any. If there 
be no remainder, consider how often the divisor is con- 
tained in the next figure: but if there be a remainder, 
call it so many tens^ and add the next figure to it, and 
divide the sum, placing the result beneath, as before. 

Proof, — ^Multiply (he- quotient by the divisor ;kdd the 
remainder; if any, and the product will equal the divi- 
dend. 

XZAMFLB8. 

Dividend. 
Divisor 2)182 2)648 0)963 4)484 

Quotient 241 324 



i 




34 nxPUB Divmoir. 

3)741851 Hen 3 are contafaied fai! 

,___^_. 7 two Hmesj and one re- 

2472^8 Remainder r:SiS"«d:;Srt 

3 on« that xemaina to be one 

— »— teitj and add the next fig- 

Proof 741851 ure (4) to it, which makes 

fourteen. 

Now 3 are contained in fourteen 4 dmes, and 2 remain. Set the 
4 down under the 4 in the dividend, and suppose the (wo that remain 
to be two (eru, and add the next figure (1) to it, which make tufenfy' 
one. Now 3 into 21 go 7 times, and no remainder. Place the 7 mw 
der the 1 m the dividend, and proceed in the same manner wi& the 
other figures. 



4)65270167 5)6572686 

16317541-1-3 Rem. , 13145374-1 Rem 
4 • 5 



Proof 65270167 Proor 6572686 



6)8739627 7)4873692 



8)9273684 9)8379286 



<m^ 



10)946873 11)893726 12)96706 
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JEXERCISIS8. 

Divide 7893762 by 6 Ans. 1315627 

9387984 by 7 1341140--4 

6928437 by 8 866054—5 

9276874 by 9 1030763-^7 

8672934 by 10 867293—4 j 

6873842 by 11 624894---8 

7369287 by 12 614107—3 

Case 2. — Lono Division. 
When the divisor exceeds 12. 

RuLE.-^Place the divisor to the left hand of the divi- 
dend, as in case 1. 

Consider how oflen the divisor is contained in the 
least number of figures into which it can be divided; 
and set down the result at the right hand of the dividend. 

Multiply the divisor by the quotient figure thus 
found, and set the product under the dividual or figures^ 
supposed to be divided. 

Subtract the product from the dividual, and set down 
what remains. Bring down the next figure of the divi- 
dend, and proceed as before, till all the figures are 
brought down and divided.' 

EXAMPLES. 
Divisor. Dividend. Quotient. 

27)984376(36458 Twenty-seven into 98 go 3 

81 times; multiply the divisor 

(27) by 3 and set the product 

174 under the dividual (98) and 

162 subtract. To the remamder 

(17) bring down the next fig- 

123" ure (4) of the dividend. Now 

108 27 into 174 go 6 times. Place 

, the 6 in the quotient and mul- 

157 tiply (27) the divisor, by 6, 

135 and set tne product under 174 

and subtract as before, &Ai, 

226 
216 
— 10 ReTnaindet. 



V 3 
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26 SIMPLE DIVISIOIf. 


Divisor. Dividend. Quotient. 

42) 98754 (2351 

84 42 Divisor 


147 4702 

126 9404 

12 Remainder 

215 

210^ 98754 Proof 


54 
42 


■ 


12 Remainder 


32)789627(24675 
64 


65)1827538(28115 
130 


149 
128 


527 
520 


216 
192 


75 
65 


242 
224 


103 
65 


187 
160 


388 
325 


27 Rem. 


63 Rem. 




EXEKCIBES. 


Divide 8769 

476 

958 

1475 

} 4277 

jf 25757 

// 63125 

f 253622 


by 13 Quo. 674 Rem 

by 15 31 

by 18 53 

by 28 52 

by 31 137 

bv 37 696 

by 123 513 

by 422 ^^\ 
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Note 1.— Cyphers on the right hand of the divisor 
may be omitted in the operation, observing to separate 
as many figures from tiio right of the dividend, which 
must be annexed to the remainder. 



KXAHPLES. 



54 1 00)1463 I 40(27 
198 



888 

378 



82 I 0)7617 I 3(238 
64 

121 
96 



Rem. 540 



257 
256 



Rem. 13 



EXERCISES. 



Divide 40220 by 1900 Ans. 21 Rem. 320 

137000 by 1600 85 1000 

99607765 by 27000 3689 4765 

2304108 by 5800 397 150S 

Note 2. — ^When the divisor is the exact product of 
any two numbers in the multiplication table, the opera- 
tion may be performed by dividing first by one of the 
component parts, and then the quotient by the other. 

To get the true remainder, multiply the last remain- 
der by the first divisor, and add the first remainder. 



EXAIMPLES. 



42 



'6 



98754 



14107 — 5 first remainder 



2351 — 1 last remainder 
7 first divisor 



,L 



add 



5 first remainder 
12 true remamd^T 



\ 



28 



27 
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BDCPIilB DXYlUQir. 

984376 



326125—^1 



36458—3 X 3 + 1 =10 Rem 



EXERCI8EB. 



Divide 



9756 by 35 

8491 by 81 

447G7 by 18 

92017 by 56 

38751 by 48 

7S4071 by 72 



Quotient 27S.Rcm. 2 
104 6 

2487 
1643 

807 1 

10195 S 



APPLICATION. 

1. Seven boys have 161 apples, which they divic 
equally among them. How many does each hav^? 

Answer, 23. 

2. What is the quotient, if 8736 be divided by 8, ai 
that quotient by 4? Ans. 273. 

3. If 350 dollars be equally divided among 7 me] 
what will be the share of each? Ans. 50. 

4. How many times are 27 contained in 952? 

Ans. 35 times and 7 over. 

5. Suppose 2072 trees planted in 14 rows. How rcs 
ny trees will there be in each row? Ans. 148. 

6. Several boys who went to gather nuts, collectc 
4741, of which each boy received 431. How mao 
boys were there? Ans. 11. 

7. If the expense of erecting a bridge, which is 150^ 
dollars, be equally defrayed by 179 persons, what mu 
each pay? Ans. 84 dollars . 

8. Suppose a man receive in one year 2920 dollar 
how much a day is his income at that rate; and su 
pose that his expenses for the year amount to 1769 d( 
lars. How much will he, save in a year? 

II Ans. His income will be 8 dollars aday ; he will sa^ 
f 1151 dollars in a year. 
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Questions* 

What is division ? 

What do you call the numher that is to he divided? 

What do you call the number you divide by? 

What do you call the number obtained by division? 

What do you call that which is left when the work is 
done? 

When the divisor does not exceed 12, how do you per- 
ibrm the operation? 

When the divisor exceed 12, how do you proceed? 

How do you prove division? 

How may the operation be performed when there are 
cyphers at the right hand of the divisor? 

How may it be performed when the divisor is the exact 
product of two numbers in the multiplication table? 

How do you obtain the true remainder in the last case ? 



PROMISCUOUS EXERCISES iN THE FRECEDINO RULES. 

1. If the contents of five bags of dollars, containing 
$2d5, $410, $371, $355, and $520, be divided 
equally among 25 persons, how much is the share of 
each? Ans. $78.04 

2. A man possessed of an estate of $30,000, disposed 
of it in the following manner: to his brother ^e gave 
$1500, and the balance to his 5 sons, to be eq^ually di- 
vided among them. What was each one^s share? 

Ans. $5700. 

3. What number is it, which being added to 9709, 
will make 110901? Ans. 101192. | 

4. Add, up twice 3^7, three times 794, four times 
31196, five times 158S0, six times 95280, and once 
33304. Ans. 812,344. 

5. Three merchants have a stock of 14876 dollars, 
of which A owns 496$ dollars, B 5188, and C the re- 
mainder. How much does C own? Ans. 4725 dolU. 



^ 
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30 F£D£RAJ4 MQ]!i£Y. 

FEDERAL MONEY, 

OR MONEY OF THE UNITED STATES. 

TABLE. 

10 mills make 1 cent 

10 cents 1 dime 

10 dimes 1 dollar 

10 dollars 1 eagle 

These denominations bear the same relation to each 
other as those of units, tens, hundreds, &c. Federal 
money is therefore added, subtracted, multiplied, and 
divided by the same rules as Simple Addition, Subtrac- 
tion, Multiplicajtion, and Division. 

ADDITION OF FEDERAL MONET. 

Rule, 

Place the numbers one under another, with mills on 
the right, cents, dimes, &c., in succession; observing to 
keep mills under millsy cents under cents, &c. Then 
proceed as in simple addition. 

When halves or fourths of a cent occur, find their 
amount in fourths, and consider how many cents these 
fourths will make, and carry them to the column of cents. 

EXAMPLES. 

Eagles, Dolls. Dimes. Cents Mills. DoUs. Ds. Cts, 

37 8 9 5 7,8 9 

74987 978 

23 8 79 684 

88 9 8 6 6 3.7 

4 78' 9 8 4'8 2 

27 3 4 5 3 5 7 

Note. — ^In common business transactions, eagles, 
dimes, and mills are not used: dollars, cents/ and frac- 
tions of a cent, are the only denominations kept in 
accounts. 
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* 






3SXAMFLES. 


/ 




Ds, cis. 




Ds. cts. 




34 , 62 


■ 


427 , 68 




56 ^31 




342 , 31 




27 , 82 




427 , 26 




23 , 68 




793 , 84 




27 , 42 




273 ,42 


169 , 85 


2264 , 51 






EXEBCISES. 






r. (^> 


(2) 


(3) 




Ds, cts. 


Ds. cts. 


Ds. cts^ 




468 , 31 


927 , 24 


273 , 45 




723 , 62 


768 , 32 


846 , 37 




845 , 92 


427 , 56 


283 , 75 


• 


738 , 25 


792 , 34 


846 , 91 




846 , 31 


587 , 62 


674 , 75 




428 , 62 . 


842 , 27 


273 , 25 


Ds, 


cts. One half is two-fourlhs 


; and one half more make 


4sn 


62i ^0^^ 


fourtJis, and three 


fourths more make seven 


386 


Qi 1 fourths, and one fourth more make eight fourths, and 


' Iftl ^"^ 


half (or two fourths) 


more make ten fourUis. 


^43 
427 


5 Ic? Four fourths make one cent, then ten fourdis make 


, 37d ' two cenii, and leav«'two 


fourths, Qr one half cent. 


428 


12i Set down the h cent, and 


carry the two cents to the 




next 


column- 


• 


1923 


, 12i 




1 


Ds. cts. 


Ds. cts. 


Ds. cts. 




274 , 814 


27 , 6S| 


56 , 064 




362 , 87i 


36 , 814 


32 , 124 




421 , 181 


28 , 624 


36 , 25 




625 , 3U 


37 , 93i 


42 , 624 




241 , 561 


24 , 62i 


54 , 814 
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32 FEDERAL MONEY. 

APPLICATION. 

1. Add 48 dollars 20 cents; 14 dollars 58 cents; lOO 
dollars 25 cents; and 84 dollars 36 cents. 

Ans. 247 dollars 39 cents. 

2. Add f7,62i, $34,314, $72,064, $41,314, $25, | 
681, and $87,43} together, and tell the amount. 

Ans. $268,431. 

3. Bought a hat for $4,25 cents; a pair of shoes for 
$2,25; a pair of stockings for $1,25, and a pair of gloves 
for 75 cents. What is the cost of the whole? 

Ans. $8 50 cents. 

4. If I buy coffee for $1,18|, tea for $2,50, cloveiB 
for 87i, mace for 93|, cinnamon for $1,87^, raisins for 
$2,68|, nutmegs for 37i, candles for 87i, and wine for 
$1,93}, what nuist I pay for them? Ans. $13,25. 

Questions, 

What relation do mills, cents, dimes, &c., bear to each 
other? 

How are the addition, subtraction, multiplication, and 
division of Federal money performed? ^ 

How do you place the numbers to be added? 

How do you proceed when halves, fourths, &c., occur? 




SUBTRACTION OF FEDERAL MONEY. 

Rule. — ^Place the less under the greater, with dollars 
under dollars^ and cents under cents; then, if there are 
no fractions, proceed as in simple subtraction. 

If there is a fraction in the upper sum and none in 
the lower, set it down as a part of the remainder, and 
proceed as before. 

If there is a fraction in each sum, and the lower be 
less than the upper, subtract the lower from the upper, 
and set down the difference. 

If the lower fraction be greater' than the upper one, 
borrow one cent, and call it four fourths, and add them 
to the upper fraction, and subtract the lower one from 
the Bum, 
I^oqf, — As in pimple subtraction. 



i 
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FEDESAL MOITET. 33 

EXAMPLES. 

Ds, cts. Ds. cts. Ds, ct8, 

32 , 62 43 , 68J 75 , 68J 
21 ,31 21 , 25 24 , 121 



$11 ,31 $22 -J 431 51 y 56i 

Note. — T%ree fourths cannot be ts^Een from tipo 

Ds. ds, fourths : then borrow one cent from the two cents, 

271 62i which has four fourths in it : add ihefotar fourtiis to 

1 0Q ' Qo. the two fourths, this makes six fourths ; subtract 

Xo:6 y yof ^^gg fourths from six fourths, and three tburths (|) 

: — remain. Set down the | and add one to the next 

138 J 68} 3, as in simple subtraction. 

EXERCISES. 

Ds, cts» Ds. cts. Ds. ds. 

65 , 49 520 , 3U 436 , 3H 
35 , 12i 210 , 121 243 , 18| 



4 



Ds. cts. Ds. cts. Ds. cts. 

273 , 624 237 , 56i 732 , 3U 
124 , 374 142 , 874 261 , 68i 



L 



APPLICATION. 

1. Subtract $432,68| from 1000^931. 

Ans. $568,25. 

i. Subtraction shows the difierence between two 
numbers; what is the difference between $37,624 and 
$93,874. Ans. $56,25. 

3. Bought goods to the amount of $545,95, and paid 
at the time of purchase $350. How much remains un- 
paid? Ans. $195,95. 

4. A merchant bought a quantity of coffee, for which 
he paid $560. He aflerwards sold it for $610.JS74. 
How much did he gain by the lcaYi%^*(!.>A»cA 

Km, %^^^ 



34 F£B£HAL HONSY. 

Questions. 

How do you place the numbers in subtn 
Federal Money? 

How do you perform the operation? 

If a fraction occur in the upper line or minu< 
do you do with it? 

If a fraction occur in each, how do you proci 

Suppose the lower fraction is greater than 1 
one, how do you proceed? 

How do you prove subtraction of Federal M 

Ml>LTIPLICATION OF FEDERAL M( 

Rule. — Set the multiplier under the mul 
and if there be no fractions, proceed as in sim| 
[)lication ; observing to separate the cents from tl 
in the product. 

If there is a fraction in the sum, multiply it 
how many cents are in the product; set down 
j tion that is over, and proceed as before. 

Or if the multiplier exceeds 12, mu!ti;i!y 
omitting the fractions; then multiply the frac 
add the number of cents contained in the produ 
product of the rest of the sum. 

EXAMPLES. 

Ds. cts. Ds. cts. Ds, 

12 , 50 10 , 56i 23 , 

4 2 



$50 ,00 $21 , 12i $118 , 

Ds, cts. Ds, cts, 

10,874 125 times 4,18| 24 m 

125 one half make 24 72 fourt 

125 halves : 2 — fourths 



5435 into 125 go 62 1672 tained II 

2174 times, leaving 836 72 fourt 

1087 one; that is, 18 ing 18 C( 

62i one half, mak- — 

ing 62i cents. $100,50 

// $1359,37i 



k 



FKDEBAL MONEY. 35 

EXERCISES. 

1 Multiply $145,181 by 7 Ans. $1010,31 i 

2 7,874 by 47 370,124 

3 28,681 by 68 1950,75 

4 42,314 by 58 2454,124 

5 137,624 by 67 9220,h74 
C 79,004 by 207 16354,034 

APPLICATION. 

1. What will 8 pounds of cheese come to, at 18 cents 
a pound? Ans. $1 44 cts. 

2. What is the value of 12 yards of linen, at 35 cents 
a yard? Ans. $4 20 cts. 

3. What cost 29 yards of cloth at $2 25 cts. a yard? 

Ans. $65 25 ctp. 

4. What will 213 barrels of flour cost, at $5 25 cents 
a barrel? Ans. $1118 25 cts. 

5. Bought 321 barrels of cider at $1 25 cts. a barrel. 
What did it amount to? Ans. $401 25 cts. 

6. What will 580 bushels of salt cost at $1 124 cts. a 
bushel. Ans. $652 50 cts. 

7. What is the value of 2 pieces of cloth, one contain- 
ing 38 yards, and the other 26 yards, at $3 874 cts. a 
yard? Ans. $248. 

8. What will be the cost of 132 pieces of linen at 
$17 374 cts. each? Ans. $2293 50 cts. 

9. What will 8 cords of wood amount to, at 4 dolkrs 
dOceats a Cord? Ans. 36 dollars. 

10. Sold 213 barrels of flour for 6 dollars 25 cents per 
barrel. AVhat is the amount? Ans. 1331 dois. 25 cts. 

11. Bought o08 pounds of coffee at 21 cents a pound. 
What is the amount? Ans. f>4 dols. 68 cts. 

12. Bought 217 gallons of brandy at $1 18| cts. per 
gallon; and sold it for $1 374 cts. per gallon. What was 
the amount paid for the whole; the sum it sold fur; and 
the gain ? 

Ans. Prime cost, $257 68| ; sold for $298 374 ; gain, 
I $40,68J 



/ 
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DIVISION. 

/ Rule. — ^Divide as in simple division. When a re- 
mainder occurs, multiply it by 4 ; and add the number 
of fourths that are in the fraction of the sum (if any) to 
its product: divide this product by the divisor, and its 
quotient will be fourths, which annex to the quotients 
Proof, — ^As in simple division. 



Ds, cts. 
2)45,22 



EXAMPLES. 

Ds, cts, 
3)63,18J 



22,61 

Ds. cts. 

25)629,68i(25,18| 
50 

129 
125 



21,06i 



Ds. cts. 
2)25,374 

12,6^ 

32)78800(24,621 
64 

148 
128 



46 
25 

218 
200 

18 
4 

75 



200 
192 



80 
64 



Hel« 18 cents remain ; multiply 16 

18 cents by four, brings them t(> 4 

fourths of a cent; add the |, this 

makes 75 fourths: divide 75 fourths rto\r»*/A. 

by 25, and | are obtained, whicii 32)ri4(2' or i 



25)75(3 place in the quotient. 



64 



D. cts. 

Divide 56,15 by 

96,00 by 

156,00 by 

58,14 by 



EXEECISEB. 

10 
5 

4 
38 



£^ 



417,96 by 129 , 
494,45 by 341 
627,38 by 508 



Quotient $ 5,6h 

19,20 

39,00 

1,53 

^ 3,24 

1,45 

— ^ \3ak 
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rmS^Ah HONEY. 37 

1. If 7 pounds of butter cost $1,89 cts,, what is the 
Ttlue of 1 pound! Ans. 27 ctis. 

2. If 8 lbs. of coffee cost $2,04 cts., what is the pnoe 
of one pound? Ans. 251 cts. 

2. Bought 29 yds. of fine linen for $65^5 cts., whsit 
was the price per yard? Ans. $2,25. 

4. Paid $58,75 cts. for 235 yds. df muslin, what 
was it per yard? Ans. 25 cts. 

5. A piece of cloth containing 72 yds. cost $450, 
what was it per yard? Ans. $6^5. . 

QuegHons. 

How do you perform division of Federal Money? 
How do you proceed when a remainder occurs? 



PROKISCUOVS EXEBCISES IN THE PRECEDINO RULES. 

1. Bought 18 /barrels of potatoes, each containing 
3 bushels, at 25 cts. a bushel, what did they cost? 

Ans. $13,50. 

2. A farmer sold 30 bushels of rye at 87 cts. a 
bushel, 30 bushels of com at 53 cts. a bushel; 8 bushel 
of beans at $1,25 cts. a bushel; 2 yoke of osen at 
$62 a yoke; 10 calves at $4 a pieice; 15 barrels of 
cider at $2,371 a barrel, what was the amount of the 
whole? Ans. $251,624. 

3. What will be the price of four bales of goods, each 
bale containing 60 pieces, and each piece 49 yards, at 
37* cents a yard? Ans. .$4410. 

4. Add $324,43i cts. $208,094 cts. and $507,904 cts. 
together, and divide the sum by 2, and what will be 
the result? Ans. $520,21|. 

5. Divide 400 dollars, equally, among 20 persons. 
What will be the portion of each person? Ans. $20. 

6. Divide 1728 dollars, equally among 12 persons. 
What does each one of them share? Ans. $144.li 

7. If 240 bushels cost ASL^ do^Mf^S ^\».V Ss. ^Ciaa ^^'^'^^ 
Vof one bushel at the same xaX^ ^ 

4 



38 BEDVCTIOW. 

REDUCTION. 

Reduction is the changing of a sum, or quat:^ 
from one denomination to another, without alterin^^ 
value. ^^ 

Case 1. 

To reduce a sum^ or quantity^ to a lower denomin^r/: 

than Us own. 

Rule. — Multiply the sum, or quantity, hy that nui 
ber of the lower denomination which makes one of i 
own. 

If there are one or more denominations between tl 
denomination of the given sum, and that to which it 
to be changed, first change it to the next lower than i 
own; then to the next lower, and so on to the den 
mination required. 



DRY MEASURE. 

TABLE. 

2 pints (pts.) make 1 quart, qt. 

8 quarts - 1 p^ck, pe. 

4 pecks . - 1 bushel, bu. 

Note. — This measure is used for measuring grai 
salt, fruit, &z<;. 

EXAMPLES. 

NoTE.-^l. To reduce bushels to pecks, multiply 1 
4, because each bushel has 4 pecks in it. 

1. Reduce 23 bushels to pecks. 

hu, 
23 

4 

Amt. 92 pecks. 

2. Reduce 35 bushels to perks. Amt. 140 pecks 
-» Note. — 2. To reduce pecks to quarts, multiply by 

llbecatfae each peck has ^ quatla Vn *vX. 



SEDUCTION. 39 

3. Reduce 27 pecks to quarts. 

27 

8 

Amt. 216 quarts. 

4. Reduce 43 pecks to quarts. Amt. 344 quarts. 
Note. — 3. To reduce quarts to pints multiply by 2y 

because each quart has 2 pints in it. 

5. Reduce 4i3 quarts to pints. 

qt. 

43 

2 

Amt. 86 pints. 

6. Reduce 32 quarts to pints. Amt. 64 pints. 
Reduce 34 bushels to pints. 

hu. 



34 




4 


Multiply the bushels by 4 to bring 


136 


them to pecks. 


8 
1088 


Multiply the pecks by 8 to bring 
them to quarts. 


2 
Amt. 2176 


And multiply the quarts by 2 to bring 
them to pints^ 
pints. 



i 



EXERCISES. 

7. Reduce 56 pecks to pints. Amt. 896 pints* 

8. Reduce 47 bushels to quarts. Amt. 1504 qt. 

9. Reduce 85 bushels to pints. Amt. 5440 pt. 

10. Reduce 63 pecks to quarts. Amt. 504 qt 

11. Reduce 132 bushels to quarts. Amt. 4224 qt. 

12. Reduce 234 bushels to pints. Amt. 14976 pt. 
Note.— 4. When several denominations occur, reduce 

the highest denomination to the next lower one, and this 
again to the next lower, and so on ; observing to add v^ 
the amount of each denomm^Uoii, V^^ TLNixx^^-t >JsNRx^'>a^^ 
of that denomination in lV\e pvew ^vvkv. 



I 



40 BEDUCTION. 

EXAMPLES. 

1. Reduce 23 bushels, 3 pecks, 5 quarts, 1 pint, to 
pints. 



Multiply the bushels by 4 
to bring them to pecks, and 
add the 3 pecks to ^e amount, 
which makes 95 pecks. 



bu, pe. ^. 
23 .3 -5 - 


pt. 
I 


4 




92 




8 




95 




8 




760 




5 




765 




2 




1580 




1 




1531 amt. 




Or thus: 




hu. :pe. §t. 
23 3 - 5 . 


■ 1 


4 




95 




8 




765 




2 





Multiply the pecks by 8 to 
bring them to quarts, and add 
the 5 quarts, which makes 
765 quarts. 



Multiply the quarts by 2 
to bring them to pints, and 
add the 1 pint which makes 
1531 pints. 



Multiply by. 4 as above; 
add the 3, and -set down tho 
amount, &c. 



1531 Amt as before. 



1. Reduce 18 bushels, 2 pecks, 7 quarts, 1 pint to 
^phkiB. Amt. 879 pints. 



KEDUCTION. 41 

2. Reduce 24 bushels, 3 pecks, 1 quart to quarts. 

Ami. 793 qt. 

3. Reduce 7 bushels, 3 pecks to quarts. Amt. 248 qt. 

4. Reduce 3 pecks, 2 quarts to pints. Amt. 52 p(. 

5. Reduce 7 quarts, 1 pint, to pints. Amt. 15 pt. 

6. Reduce 32 bushels, pecks, 1 quart to pints. 

Amt. 2050. 

7. Reduce 5 bushels, 1 peck, quarts, 1 pint to pints. 

Amt. 337 pt 

8. Reduce 43 bushels, 1 peck to pints. 

Amt. 2768 pt. 

QuetHans, 

What is reduction^ 
For what is case first used? 

How do you reduce a sum to a lower denomination 
than its own? 

How do you reduce bushels to pecks? 

Why do you multiply by 4? 

How do you reduce pecks to quarts? 

Why do you multiply by 8? 

How do you reduce quarts to pints? 

How do you reduce bushels to pints? 



AVOIRDUPOIS WEIGHT. 

TABLE. 

16 drams (dr.) make 1 ounce, oz. 

16 ounces - 1 pound, Ih. 

28 pounds - 1 quarter of a cwt. qr. 

4 quarters, (or 112 lb.)* 1 hundred weight, cwt 

20 hundred weight 1 ton, T. 

Note.— By this weight are weighed, tea, sugar, cof- 
fee, flour and other things subject to waste, and all the 
metals, except silver and gold. 

* The gross hundred weight of 112 ^\i»Aa\&\iA»:^ ^s^oxt&^oaR.^^^ 
the decimal hundred weight of 100 ^Qiiui&% \& >si^uxi^\\& ^^k»* ^l 



I 

'4* 
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142 BKDCCTJON. 




EtAMTLBS. 




1. Reduce 23 tons to hundred weight. 




23 
20 




Amt, 460 cw 


2. Reduce SI Imndred weight lo 


quarters. 

cwt. 

34 

4 


Amt. 136 quoJ 


3. Reduce 42 quartera lo pounds 


28 






336 

84 


Am 
4. Reduce 73 pounds to ounces. 


1176 pound 

lbs. 
73 
16 






438 
73 


Amt 


1168 ounces 


5. Reduce 54 ounMs to drams. 






54 
16 




64 







BEDUGTXOIf. 43 

6. Reduce 35 tons to drains. 

tons. 
35 
20 

» 700 cwt. 

4 



2800 qr. 
28 



22400 
5600 

78400 lb. 
16 



470400 
78400 



1254400 oz. 
16 



7526400 
1254100 



Amount. 20070400 drams. 



EXEHCISCS. 

7 Reduce 24 pounds to drams. Amt. 6144 dr. 

8. Reduce 36 hundred weight to pounds. 

Amt. 4032 lb. 

9. Reduce 73 quarters to ounces. Amt. 32704 oz. 
10. Reduce 2 tons to pounds. Amt. 4480 lb. 
1 1 Reduce 4 tons to drams. Amt. 2293760 dr. 



I 



44 KBDUCTKHf. [| 

12. Reduce 3 tons, 13 cwt., 2 qu.y 14 lbs., to pounds. 
T. cwt, qr, 1h,. 
3-13-2-14 
20 

60 Or thus: 

13 T. cwL qr. a. 

— 3-13-2-14 

73 20 

4 — 

73 

292 4 

2 

294 

294 28 
28 



2366 

2352 588 

588 



L 8232 

14 



8246 pounds 



8246 pounds. 

13. Reduce 2 tons. 15 cwt. 2 qr. to quarters. 

Amt. 222 qr., 

14. Reduce 3 tons. 25 lb. to pounds. Amt. 6745 Ib^ 

15. Reduce 5 cwt. 3 qr. 14 lb. to ounces. 

Amt. 10528 c 

16. Reduce 2 cwt 2 qr. 14 ounces to drams. 

. Amt. 7lfi04, i 



TROY WEIGHT. 

TABLE. 

24 grains (gr.) make 1 pennyweight, dwU 

20 pennyweights - 1 ounce, oz. 

12 ounces - 1 pound, lb. 

Note.— -By this weight, jewels, gold, silver, ai 
fJquors, are weighed. 



BKHuonoir. 45 



1. Reduce ^ pounds to ounces. lb. 

82 
12 

Amt. 884 ounces. 

2. Reduce 23 ounces to peony weights. oz. 

28 
20 

Amt 460 dwt 

Sh Reduce 48 pennyweights to grains, dwt 

43 
24 



172 

86 



Amt 1032 grains. 



4. Reduce 58 poonda to grains. lbs. 

53 
12 



636 
20 



12720 

50680 
25440 



Amt. 305280 grains. 

EXXRCISBS. 

1. Reduce 24 ounce? to grains. Amt. 11520 gr. 

2. Reduce 32 pounds to pennyweights. Amt.76^^S)^«»^:- 

3. Reduce 132 pounds to oxmeem. Ksx*..\5»^ ^^^ 

4. Reduce 234 ounces to grama. Ktsv\/^^^^ 







46 BSDUCTIOlf. 

5. Reduce 463 pounds to grains. Amt. 2666880 

6. Reduce 47 pounds^ 10 ounces, 15 pennyweights %o j^ 
pennyweights. Amt. H495dwt. jl 

7. Reduce 5 pounds, 6 ounces, 4 pennyweights, 20 
grains to grains. Amt. 31796 gr. 

APOTHECARIES WEIGHT. 

TABLE. 

20 grains (gr.) make 1 scruple, sc. 9 

3 scruples - 1 dram, dr. 3 

8 dfams - 1 ounce, oz. 3 

12 ounces - 1 pound, lb. 

Note. — ^By this weight apothecaries mix their medi- 
cines, but they buy and sell by Avoirdupois Weight 

EXERCISES. 

1. 'Reduce 32 pounds to ounces. Amt. 384 oz. 

2. Reduce 43 ounces to drams. Amt. 344 dr. 

3. Reduce 27 drams to scruples. Amt. 81 sc. 

4. Reduce 37 scruples to grains. Amt. 740 gr. 

5. Reduce 28 pounds to drams. Amt. 2688 dr. i 

6. Reduce 36 ounces to scruples. Amt, 864 sc. 

7. Reduce 27 drams to grains. Amt. 1620 gr. 

8. Reduce 23 pounds to grains. Amt. 132480 gr. 

9. Reduce 3 pounds, 5 ounces, 2 scruples to scru- 
ples. Amt. 986. sc. 

10. Reduce 7 ounces, 5 drams, 14 grains to grains. 

Amt. 3674 gr. 

11. Reduce 27 pounds, 7 ounces, 2 drams, 1 scruple, 
2 grains, to grains. Amt. 159022 gr. 



CLOTH MEASURE. 

TABLE. 
4 nails (ha.) make 1 quarter of a yard, qr. 

4 quarters - 1 yard, yd, 
3 quarters - 1 Ell Flemish, E. Fl. 

5 quarters - 1 Ell English, E. E. 

6 quarters - 1 Ell French, E. Fr. 
NoTB* — By this measure cloth, tapes, linen, muslin, 

<fec., are measured. 




BeDUcTioir. 47 

1. Reduce 24 yards to quarters. Aitot. 96 qr, 

2. Reduce 32 quarters to nails. Amt. 128 na. 

3. Reduce 27 yards to naiis. Amt. 432 na. 

4. Reduce 46 Flemish ells to quarters. 

AmL 138 qr. 

5. Reduce 27 English ells. to quarters. 

Amt. 135 qr. 

6. Reduce 34 French ells to quarters. 

Amt. 204 qr. 

7. Reduce 45 Flemish ells to nails. Amt. 540 iia. 

8. Reduce 36 English ells to nails. Amt. 720 na. 

9. Reduce 54 French ells to nails. Amt. 1296 na. 

10. Reduce 13 yards, 3 quarters to quarters. 

Amt. 55 qr. 

11. Reduce 3 quarters, 2 nails, to nails. Amt. 14 na. 

12. Reduce 24 yards, 2 nails to nails. Amt. 886 na. 

13. Reduce 13 £. ells, 2 qrs., 3 nails to nails. 

Amt. 271 na. 



LONG MEASURE. 

TABLE. 

12 inches (in.) make 1 foot, ft. 

3 feet - 1 yard, yd. 

5i yards - 1 Rod, Pole, or Perch, p. 

40 poles - 1 FurloDig. . 

8 Furlong - 1 Mile. 

3 Miles - 1 League. 

60 Geographic, or,> , . 

69i Statute Miles \ ^ ^®^®®- 

Note. — ^This measure is used for length, and dis- 
tances. 

A Hand is a measure of four inches, and is used in 
measuring the height of horses. 

A Fathom is 6 feet, and is chiefly used in measuring 
the depth of water. 
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Reduce 
Reduce 
8. Reduce 

4. Reduce 

5. ReduclB 

6. Reduce 

7. Redupe 

8. Reduce 

9. Reduce 

10. Reduce 

11. Reduce 

12. Reduce 

13. Reduce 

14. Reduce 



23 leagues to miles. 
43 miles to furlongs. 
27 furlongs to poles. 
56 poles to y9i6s, 
132 yards to feet. 
76 feet to inches. 

24 miles to poles. 
32 furlongs to yards. 
86 poles to inches. 
26 leagues to yards. 
52 miles to feet. 

5 leagues to inches. 



Amt. 69 m. 

Amt. 344 f. 

Amt. 1080 p. 

Amt. 90S yd. 

Amt. 396 ft. 

Amt. 912 in. 

Amt. 7680 p. 

Amt. 7040 yd. 

Amt. 17028 in. 

Amt. 137280 yd. 

Amt. 274560 ft 

Amt. 950400 in. 



24 degrees to statute miles. Amt. 1668 m. 
12 miles, 3 furlongs, 25 poles to poles. 

Amt. 3985 po. 

15. Reduce 14 leagues, 2 furlongs to poles. 

Amt. 13520 po. 

16. Reduce 3 leagues, 2 miles, 6 furlongs, 18 poles to 
yards. Amt. 20779 yds. 



LAND, OR SQUARE MEASURE. 



TABUS. 



144 square inches make 


1 square foot, 


ft 


9 square feet 


1 square yard, 


yd. 


30i square yards - 


1 square perch, 


p. 


40 square perches - 


1 rood, 


r. 


4 roods 


1 acre. 


a. 



Note. — This measure is used to ascertain the quan^ 
tity of lands, and of other things hayiqg length and 
breadth to be estimated. 



EXERCISES. 

J. Reduce 27 acres to roods. 
9' Reduce 53 roods to perches. 



Amt. 108 r. 
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3. Reduce 28 perches to square yards. 

Amt. 847 sq. yds. 

4. Reduce 36 square yards to square feet. 324 ft 

5. Reduce 27 square feet to square inches* 

Amt. 3888 in. 

6. Reduce 34 acres to perches. Amt. 5440 p. 

7. Reduce 42 roods to square yards. 

Amt. 50820 sq. yds. 

8. Reduce 24 square perches to square feet. 

6534 ft. 

9. Reduce 32 roods to square feet. Amt. 346480 ft. 

10. Reduce 23 acres to square inches. 

Amt. 1442707lib sq. in. 

11. Reduce 11 acres, 2 roods, 19 perches to perches. 

Amt. 1859 p. 

12. Reduce 17 acres, 3 roods to perches. 

Amt. 2840 p. 

13. Reduce 12 acres, 2 roods, 12 perches to square 
yards. Amt. 60863 sq. yd. 



CUBIC, OR SOLID MEASURE. 

TABLE. 

1728. cubick inches make 1 cubic foot 

27 feet 1 cubic yard 

40 feet of round timber, or J ^ m i j 

50 feet of hewn timber, ) 

128 solid feet 1 Cord of wood 

NoT£. — ^This measure is employed in measurinff 
solids, having length, breadth, and thickness to be esti- 
mated. 

EXERCISES, 

1 Reduce 29 cords of wood to cubick feet. 

Amt. 3712 c. (. 

2 Reduce 32 cubic yds. to feet. Amt. 864 c. f. 

3 Reduce 23 cubic feet to inches. Amt 39744 c. in. 

4 Reduce 32 cubic ' yds. to inches. Amt. 1492992 c. in. 

5 Reduce 2 cords of wood to inches. Amt. 442368 c. in. 

6 Reduce 3 cords, 10 feet to feet. AmU 394 ft. 

7 Reduce 1 conL 3 feet, 136 isLcbe& \A\stf^^^« 

C 
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LIQUID MEASURE. 

TABLE. 

4 gills make 1 pint P^ 

2 pints (pts) 1 quart qt. 

4 quarts 1 gallon gal. 

42 gallons 1 tierce te. 

63 gallons. 1 hogshead hhd. 

2 hogsheads 1 pipe or butt pi. 

2 pipes 1 tun. T— 

Note. — This measure is employed in measuriog 
cider, oil, beer, &q. 

EXRBCIBES. 

1 Reduce 23 tuns to pipes. Amt. 46 pi. 

2 Reduce 43 pipes to hogsheads. Amt. 86 hhd. 

3 Reduce 34 hogsheads to gallons. Amt. 2142 gal. 

4 Reduce 27 tierces to gallons. Amt. 1134 gal. 

5 Reduce 53 gallons to quarts. Amt. 212 qt. 

6 Reduce 724 quarts to pints. Amt. 1448 pt. 

7 Reduce 37 pints to gills. Amt. 148^ g. 

8 Reduce 12 pipes to gallons. Amt. 1512 gal. 

9 Reduce 4 hogsheads to quarts. Amt.. 100^' qt. 

10 Reduce 32 gallons to gills. Amt. 1024 g. 

11 Reduce 2 tuns to gills. Amt. 16128 gills 

12 Reduce 32 gals 3 qts. to pints. Amt. 262 pt 

13 Reduce 2 hogsheads, 27 gals. 3 qts. to quarts. 

Amt. 615 qt. 

14 Reduce 3 tons, 1 hogshead, 15 gals. 1 qt. to pints. 

Amt. 6674 pt. 

MOTION, OR CIRCLE MEASURE. 

TABLE. 

60 seconds ("sec) make 1 minute 'min. 

60 minutes 1 degree ^ deg. 

1 30 degrees 1 sine . siu. 

II 12 sines (or 360 degrees) 1 revolution 

fl NoTB.~rThis measure i^ employed by astronomers, 
P navigators, d&c. 

r ' -n m" - -■.■-■--^.g.^^====g========r=«===== 
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EXERCISES. 

1 Reduce 5 sines to degrees. Atnt. 150^ 

2 Reduce 6 degrees to minutes. Amt. 480' 

3 Reduce 6 minutes to seconds. Amt. SCO sec. 

4 Reduce 12 sines to seconds. Amt. 1296000 sec. 

5 Reduce 3 sinej 15 degrees to minutes. 

Amt. 6300 niin. 

TIME. 

TABLE. 

60 seconds (sec) make 1 minute min. 
60 minutes 1 hour II. 

24 hours 1 day 

7 days 1 week 

12 months (or 365 days) 1 year. 

Note.— -The true year, according to the latest and 
most accurate observations, consists of 365 d. 5 h. 48 m. 
and 58 sec: this amounts to nearly 365i days. The com- 
mon year is reckoned 365 days, and every fourth or 
leap year one day more on account of the fraction omit- 
ted each year, which being put together, every fourth 
year is added to it, making leap year 366 days. 

The year is divided into 12 months as follows. 

The fourth, eleventh, ninth and sixth. 
Have thirty days to each affixed, 
And every other thirty -one, 
Except the second month atone, 
Which has but twenty-eight in fine, 
Till leap year gives it twenty-nine. 

OR thus: 

Thirty days hath September, 
April, June, and November, 
February hath twenty-eight alone. 
And each of the rest has thirty one. 
When the year can be divided by four, without a re- 
mainder, it is bissextile, or leap year. 
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1 Reduce 

2 Reduce 

3 Reduce 

4 Reduce 

5 Reduce 

6 Reduce 

7 Reduce 

8 Reduce 

9 Reduce 
each year. 
10 Reduce 



REDUCTION. 



EXERCISES. 



42 years to months. 
23 days to hours. 
36 hours to minutes. 
25 minutes to seconds. 
14 days to minutes. 
52 hours to seconds. 
13 weeks to hours. 
12 weeks to minutes. 



Amt504 m. 

Amt. 552 h. 

Amt. 2100 min. 

Amt. 1500 see. 

Amt. 20160 min 

Amt. 187200 sec. 

Amt. 2184 h. 

Amt. 120960 min. 



3 years to minutes, allowing 365 days to 

Amt. 1576800 min. 

15 years and months to months. 

Amt. 186 m. 

11 Reduce 4 weeks, 3 days, 22 hours, to hours. 

Amt. 766 h. 

12 Reduce 7 years, 24 days, 43 minutes, to seconds. 

Amt. 2228281^0 sec. 

STERLING MONEY. 

TABLE. 

4 farthiiigs (qr) make 1 penny d. . 
12 pence 1 shilling 8. 

20 shillings 1 pound 

Farthings are usually written as fractions of a penny, 
thus - i one farthing 

i two farthings or a half penny. 
I three farthings. 



EXERCISES. 



1 Reduce 

2 Reduce 

3 Reduce 

4 Reduce 

5 Reduce 

6 Reduce 

7 Reduce 



14 pounds to shillings. 
23 shillings to pence. 
34 pence to farthings. 
4 pounds to pence. 
13 shillings to farthings. 
16 pounds to farthings. 
13 pounds 14 shillings, 



Amt. 280 8. 

Amt. 276 d. 

Amt. 136 qr. 

Amt. 960 d. 

Amu 624 qr. 

Amt 15360 qr. 



to pence. 

Amt. 3288 d. 
8 Reduce 3 pounds 15 shillings 6 pence to farthings. 

Amt. 3624 qr. 
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FEDERAL MONEY. 

TABLE. 

10 mills make 1 cent 
10 cents 1 dime 

10 dimes 1 dollar 

10 dollars 1 eagle 

SXEBCISUB. 

1 Reduce 5 eagles to cents. Amt. 5000 ct 

2 Reduce 3 dollars to mills. Amt. 3000 m. 

3 Reduce 15 dimes to cents. Amt. 150 ct. 

4 Reduce 3 eagles, 5 dollars to cts. Amt.3500 ct. 

5 Reduce 7 dollars, 3 dimes, 6 cents, to mills. 

Amt. 7360 m. 
As eagles, dimes and mills are not used in accounts, 
they will generally be omitted in the subsequent exer- 
cises of this work. 

4 fourths, or 3 thirds, or 2 halves, make 1 cent. 
100 cents - - - 1 dollar. 

6 Reduce 125 cents to halves of a cent. 

Amt. 250 halves. 

7 Reduce 32 cents to fourths of a cent. 

Amt. 128 fourths. 

8 Reduce 23 dollars to cents. Amt. 2300 ct. 

9 Reduce 25 dollars 15 cents to cents. Amt. 2515 ct 

10 Reduce 15 dollars 37 i cents to halves of a cent. 

Amt. 3075 halves. 

11 Reduce 21 dollars 15 cents to thirds of a cent. 

Amt. 6345 thirds. 

12 Reduce 5 dols. 37i cents to fourths of a cent. 

Amt. 2150 fourths. 

13 Reduce 15 dollars 33i cts. o thirds of a cent. 

Amt. 4600 thirds. 

Note. To reduce dollars to cents annex two cy (ihers i 
thus 53 dollars are 5300 cents. 
To reduce dollars and cents \o c^xiXs, ^^^^ "^^^^^ '^^^ 
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gether without any separating point, and the amount 
will Le cenLs. Thus ;i5 dollars 24 cents are 3524 cents. 

Questions. 

For what purpose is Dry measure usedt 

For what is Avoirdupois weight used? 

For wh«t is Troy weight employed? 

For what is Apothecaries weight employed ? 

For what is Cloth measure employed ? 

For what is Lon^ measure used? 

For what is Land or Square measure used? 

For what is Cubick meHSure ennployed? . 

For what is Liquid measure employed? 

For what is Sterling currency used? 

For what is Federal currency used ? , 

Case 2. 

To reduce a sum or quantity to a higher denomtnor 
tion than its own 

Rule. — Divide the sum or quantity by that number of 
its own denomination which mukesoue of the denomina- 
tion to which it i^ to be changed. 

When there are one or more denominations between the 
denomination of the given sum and that to which it is 
to be changed ; first change it to the next higher than its 
own, and then to the next higher, and so on. 

Remainders are olioays o/* Uie same denominationa as 
the sunts divided, 

DRY MEASURE. 

EXAMPLES. 

1 Reduce 25 pints to quarts. pis. 
Note.— Divide by 2, because every 2 prints 2)25 

make ope quart. In 25 are 12 two^s and — 
1 over^ that is 12 quarts and 1 pint. qt.l2 — Ipt 

2 Reduce 43 quarts to perks. , qt. 
Divide by 8, because every 8 q*s. make 8)43 

7 peck. In 43 are 5 eights and 3 over, 

VA*i/ is 5 pecks and 3 quarts. . V^- ^ — ^^ \ 
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3 Reduce 2G pecks to bushels. bu. 

Divide by four because every 4 pecks 4)'<i6 » 

make 1 bushel. In 2t> are 6 fours and ■ ■ 

2 over; that is 6 bushels and 2 pecks, bu. 6 — 2 pecks 

4- Reduce 359 pints to bushel?. pi. 

Divide, pints by 2, brings them 2V^59 

to quarts; divide quarcs by 8, brings. ' 

them to pecks, and divide pecks by 6)171] — 1 pt: 

4 brings them to bushels. 

4) 22—3 qt. 



5 b. 2 p. 3 qt. 1 pt. 

5 Reduce 81 quarts to bushels. A. 2 bu. 2 pe. 1 qt. 

Reduce 134 pints to pecks. 8 pe. 3 qt. 
7 Reduce 194 pints to bushels. 3 bu. Ope. 1 qt. 

Queftitms, 

What is reduction? 

For what is case second used ? 

How do you reduce a sum to a higher denomination 
than its own ? 

When there arc one or more denominations between 
the denomination of the given sum and the one to 
which you wish to reduce it, how do you proceed? 

Of what denomination is the remainder always t 

llow do you bring pints to quarts? 

How do you bring quarts to pecks? 

How do you bring pecks to bushels? 

How do you bring pints to bushels? 

AVOIRDUPOIS WEIGHT. 

1 Reduce 05 cwt. to tons. Result 3 tons 5 cwt. 

2 Reduce 27 quarters to cwt. Res. 6 cwt. 3 qr.' 

3 Reduce 109 pounds to qr. Res. 3 qr. 25 lb. 

4 Reduce 123 ounces to pounds. Res. 7 lb. 11 oz. 

6 Reduce 234 drams to ounces. Res. 14 oz. 10 dr. 

6 Reduce 4274 drams to pounds. Res. 10 lb. 11 oz. 2 dr. .^ 

7 Reduce 175 quarters to toua. ¥Le^,^\o\v^'^^"«v'^^ -V 

8 Jieduce 674b pounds to loiva. ^Bj^^.^ \si\»^^ "^^ > 
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TROY WEIGHT. 

1 Reduce 378 ounces to pounds. Result, 31 lbs. 6 oz. 

2 Reduce 235 pennyweights to ounces. 

Res. 1 1 oz. 15 dwt. 

3 Reduce 748 grains to pennyweights. 

Res. 31 dwt. 4 grains. 

4 Reduce 678 penn3rweight8 to pounds. 

Res. 2 lbs. 9 oz. 18 dwt. 

5 Reduce 732 grains to ounces. 

Res. 1 oz. 10 dwt. 12 grains. 

6 Reduce 14752 grains to pounds. 

Res. 2 lbs. 6 oz. 14 dwt. 16 gr. 

APOTHECARIES WEIGHT. 

1 Reduce 432 ounces to pounds. Res. 36 lbs. 

2 Reduce 782 drams to ounces. Res. 97 oz. 6 dr. 

3 Reduce 91 scruples to drams. Res. 30 dr. 1 scr. 

4 Reduce 192 grains ^o scruples. Res. 9 sc. 12 gr. 

5 Reduce 256 scruples to ounces. 

Res. 10 oz. 5 dr. 1 8cr. 

6 Reduce 12660 grains to pounds. 

Res. 2 lb. 2 oz. 3 drs. 

CLOTH MEASURE. 

1 Reduce 60 quarters to yards. Res. 15 yds. 

2 Reduce 60 quarters to English ells. 

Res. 12 £. ells. 

3 Reduce 60 quarters to French ells. 

Res. 10 Fr. ells. 

4 Reduce 60 quarters to Flemish ells. 

Res. 20 Fl. ells. 

5 Reduce 52 nails to quarters. Res. 13 qr. 

6 Reduce 123 nails to yards. Res. 7 yds. 2 qr. 3 na. 

7 Reduce 543 nails to English ells. 

Res. 27 ells. qr. 3 nails. 

LONG MEASURE. 
1 Reduce 36 miles to leagues. Res. 12 1. 

2 Reduce 75 furlongs to miles. "Bj&a. ^ xck. 'i^^. 
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3 Reduce 295 poles to furlongs. Res. 7f. 15 p. 

4 Reduce 286 yards to pules. Res. 52 p. 

5 Reduce 365 feet to yards. Res. 121 yds. 2 ft. 

6 Reduce 759 inches to feet. Res. 63 ft. 3 in. 

7 Reduce 253 inches to yards. Res. 7 yds. ft 1 inch. 

8 Reduce 2792 poles to leagues. Res. 2 1. 2 m. 5 f. 32 p. 

SQUARE MEASURE. 

1 Reduce 287 roods to acres. Result 71 a. 3 r. 

2 Reduce 245 perches to roods. Res. 6 r. 5 p. 

3 Reduce 756 square feet to yards. Res. 84 yds. 

4 Reduce 4731 square yards to perches. 

Res. 156 p. 12 yds. 

Bring the 30^ yards and the 4731 yards 

both to fourths, and divide. I'he rcmahider 

48, is fourths of a yard; divided by four, 

. brings it lo yards, the true remainder. 
156 p. 



304 
4 


Yds, 

4731 

4 


121 


18924 
121 




6H2 
605 




774 
726 




4 |48 



12 yards. 

5 Reduce 3575 square inches to feet. 

Res. 24 feet 119 inches. 

6 Reduce 1728 square perches to acres. 

Res. 10 a. 3 r. 8 p. 

CUBIC MEASURE. 

1 Reduce 789 cubic feet to cords. Result, 6 c. 21 ft. 

2 Reduce 343 cubic feet to yards. Res. 12 yds. 19 ft. 

3 Reduce 9386 cubic inches to feet. Res. 5 rt. Hii in. 

4 Reduce 703539 cubic inches to cords. 



^% 
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5S. RKDUCTION. 

LIQUID MEASURE. 

1 Reduce 25 pipes to tuns. Res. 12 T. 1 P. 

2 Reduce 31 hogsheads to pipe?. Res. 17 P. 

3 Reduce 1575 gallons to ho^^heads. Res. 25 hhds. 

4 Reduce 163 quarts to gallons. Res. 40 gal. 3 qt. 

5 Reduce 6048 pin is to tuns. Res. 3 tuns. 

MOTION. 

1 Reduce 1440 seconds to minutes. Result, 24 min* 

2 Reduce 720 minutes to degrees. Res. 12 deg- 

3 Reduce 342 degrees to sines. Res, 1 1 eines 12 deg. 

4 Reduce 443007 seconds to sines. 

Res. 4 sines 3 deg. 18 min. 27 sec. 

TIME. 

1 Reduce 1800 seconds to minutes. Result, 30 ro. 

2 Reduce 720 minutes to hours. Res. 12h. 

3 Reduce 744 months to years. Res. 02 yrs. 

4 Reduce 4649 minutes to days. Res. 3d. 5h. 29 niin- 

5 Reduce 48888 minutes to weeks. 

Res. 4w. 5d. 22hrs. 48 min. 

STERLING MONEY. 

1 Reduce 78 shillings to pounds. Re8.3j^. 18«. 

2 Reduce 93 pence to shillings. Res. 7«. 9c2. 

3 Reduce 39 farthings to pence. Res. 9i/. S^r 

4 Reduce 056 pence to pounds. Res. 2j2 14«. 8rf. 

5 Reduce 781 farthings to shillings. Res. 16^. 3c2. 1^. 

6 Reduce 6529 farthings to pounds. 

Res. 6£. 16*. Od. 1 qr. 

FEDERAL MONEY. 

1 Reduce 250 halves to cents. Res. 125 cts. 

2 Reduce 128 fourths to cents. Res. 32 cts. 
h Reduce i^343 cents to dollars. Res. 23 dol. 43 cts. 

4 Reduce 15374 cents to dollars. Res. 15 dol. 37* cts. 

5 Reduce 6150 half cents to dollars. Res. 30 dol. 75 cts. 
Note. — To reduce cents to dollars, separate two figures 

oi the right hand for cents ; thoee on iVi^W^VNNWV Vi^ AvAVwt^, 
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PROMISCUOrS SXERCIBEB. 

1 IIow maQy bushels in 738 quarts? 

Ans. 23 bushels 2 quarts. 

2 Tn 7 bushels, how many pints! Ans. 44b pints. 

3 liow many cwt. in 5356 ounces? 

Ans. 2 cwt. 3qr. 261b. 12 oz. 

4 IIow many drams in 3 qr. 23 lb. 14 oz.? 

Ans. 27616 drams.. 

5 IIow many grains in oz. 14 dwt. 3 gr. ? 

Ans. 4650 gr. 

6 How f many pounds in 7432 dwt.?Ans. 

30lb. lloz. 12dwt. 

7 IIow many scruples in 15 lb. 1 oz. 6 drams? 

Ans. 4369 scr. 

8 IIow many ounces in 216 scruples? Ans. 9 oz. 

9 liow many furlongs in 2346 yards? Ans. 

lOf. 26p. 3yd. 

10 IIow many poles in 3 leagues? Ans. 2880 poles. 

11 How many yards in 84 nails? Ans. 5 yd. 1 qr. 

12 How many perches in 4719 square yards 

Ans. 156 perches. 

13 How many square yards in one acre? 

Ans. 4840 sq. yds. 

14 How many hogsheads in 9728 gills? 

Ans. 4 hhds. 52 gal. 

15 How many pints in 2 pipes? Ans. 2016 pints. 

16 How many minutes in 3 days 6 hours? Ans. 4680m. 

17 How many hours'in 2 weeks and 4 days? 

Ans. 4% hours. 

18 How many shillings in 27 four-pences ? Ans. 9 s. 
10 How many cords of wood in 93vi4 cubic feet? 

Ans. 73 cords 20 feet. 

20 How many cubic feet in 9 cords? Ans. 1152 feet. 

21 How many inches rouqd the globe, which is 360 de- 
grees of 69a miles each? Ans. 1,585^67^00 inches. 

Enumerate the ans^oer. 
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60 COMFOnifD ADDITION. 



COMPOUND ADDITION. 

CoMPoi7in> Addition is the art of collecting several 
numbers of difforent denominations into one sum. 

RULB. 

Place the numhers so that those of the same denom- 
ination may stand directly under each other, observing 
to set the lowest denomination on the right, the next 
lowest nest, &c. 

Then add up the several columns beginning with the 
lowest denomination : divide the sum by as many of the 
number of that denomination as it takes to make one of 
the next; and so on. 

Proof » — ^As in Simple Addition. 
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DRY MEASURE. 



EXAMPLES. 

hu. pe, ft. pt, *rhe first column on the right raakcts 
3 2 7 1 ^^® pints. Five pints make two quarts 

m n A 1 ^^ leaves one pint. Set down tiie one 

L ^ n 1 P^*^^ under the column of pints and carry 

^ * 3 . 1 the two quarts to the column of quait$. 

6 3 2 1 The column of quarts with the two quarts 

2 2 6 1 <^ded makes twenty four quarts. Tw^ih 

^___^_^_^____^^^_____^ ty-four quarts make three pecks and leave 
OA O ft 1 "** quarts. Set down Q undei the ; col umii 

'^ ^ " ^ of quarts and cany the three pecks m th« 

I column of pecks. 

The column of pecks with the three pecks added makes fourteen 
pecks. Fourteen pecks make three bushels and leave two pecks. 
Set down the two pecks under the column of pecks and carry the 
three to the column of bushels. 

The column of bushels with the three bushels added maken 
twenty'fowr bushels. Here set down the ndVioVc «kxno\m\. 
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bu. 


pe. 


qt. pi. 


te. pe. 0. 


hu. pe. 


^. 


pt. 


23 


3 


1 




4 3 7 


3 


7 


1 


34 


2 


6 




5 2 6 


2 


« 


1 


42 


3 


5 




6 15 





5 





51 


1 


4 




7 4 


1 


4 


1 


23 


2 


3 




8 3 3 


3 


3 


1 


14 


1 


2 




4 12 





2 


1 


11 


3 


4 




3 2 4 


2 


1 


1 


202 


3 

1 


2 


1 


40 3 7 

APPLICATION. 


3 2 
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1 Add 2 bu. 3 pe.; 7 bu. 3 qt.; 4 bu. 1 pe. 1 pt.; 6 bu. 
4 qt 1 pt.; and 3 pe. 1 qt. together. 

Amount 21 bu. 6 pe. 1 qt. pt. 

2 Add 3 bu. 2 pe.3qt. 1 pt.; 7 bu. 7 qt. 1 pt.; 3 pe. 1 pt.; 
4 bu. 5 qt.; 4 bu. 3 pe.; 8 bu. 3 pe. 7 qt. 1 pt. together. . 

Amt. 20 bu. 2 pe. qt. pt. 

3 Add 7 bu. 1 pt.; 3 pe. 7 qt. 1 pt.; 6 qt. 1 pt.; 9 bu. 3, 
pe. 6 qt 1 pt; 3 bu.3 qt; 4 bu. 1 pe. Amt 25 bu. 2 pe. 

4 In a ivagon load of grain contained in seven sacks, 
viz: in the first 4 bu. 3 pe. 1 qt; in die second 5 bu. 7 
qt. 1 pt — ^the third 3 bu. 1 pe. 1 pt^ — ^fourth, 3 bu. 2 pe. 
6 qt. — ^fiflh, 5 bu. — ^sixth, 4 bu. 1 pe. 1 pt : — and in the 
seventh 6 bu. 1 pe. 1 pt. How many bushels? 

Questions. 

What is Compound Addition t 

How do you place the numbers to be added f 

Do you place the greater or smaller denominations 
in the right hand column? 

Where do you begin the addition? 

When the first column is added, how do you proceed 
with the sum? 

When you divide the sum by as many of that denom- 
ination as make one of the next; which do you set down, 
the remainder or the quotient? 

What do you do with the quotient? 
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62 COXPOVND ADDITION. 

In what particular does compound additioa diflbr f 

simple addition? 

lioyou carry one for every ten in compound additi 
Since you do not carry one for every ten, how m 

do you always carry? A. One for as many of any 

oi'minatiOn as make one of the next. 

Here th^ pupil will have something with which to compare si 
addtUon^ in which he carrier one for every ten. lliis com{)artsoii 
improve and correct his underbtandlng of, the ele.neDtaiy rules. 

AVOIRDUPOIS WEIGHT. 

T. ad. qr» lb, T, cwL qr, lb. oz, 

(1) 15 3 2 16 (2) 7 U 2 IG 4 

4 8 3 9 15 7 3 8 16 

82 19 1 10 138 19 1 12 8 

103 8 3 17 42 8 3 19 12 

34 15 2 24 357 6 2 8 3 



300 16 1 19 



APOTHECARIES' WEIGHT. 
(1) 3 1 2 (2) 84 7 U i 



19 


9 


5 


1 


132 


5 





2 


182 


7 


3 


2 


16 


2 


2 


2 


57 


6 


1 





1427 


6 


7 


1 


40 


5 








14 





6 


1 



306 7 3 2 

TROY WEIGHT. 

Uf. oz, dicL lb. oz,dwt, gr* 

(1) 47 16 12 (2) 185 2 19 20 

38 8 6 56 9 15 6 

16 11 4 1472 11 2 17 

7 2 16 385 8 5 

13 9 11 10 8 7 12 

124 6 9 
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CLOTH MEASURE. 



— , 
03 ' 



yds. 
(1) 75 
1H3 


qr. 
3 
1 


no. 

9 
3 


245 


2 





73S 


3 


1 


1785 


2 


3 


3009 


1 


1 



JEJE, qr, na. 

(2) 72 3 '2 

536 2 1 

847 1 B 

1453 2 

41 2 



JE7.FI« ^r. na. 

(3) 19 2 3 

728 1 2 

142 1 

816 

32 1 2 



LONG MEASURE. 



L. M.fvr, 


P. 


(1) 5 2 4 


17 


16 1 3 


10 


72 5 


24 


526 3 


12 


834 2 6 


34 


38 3 


12 



(2) 



yd. ft, in. 



3 


2 11 


1 


1 9 


2 


8 


3 


1 10 


2 


4 


6 


2 7 



1493 2 2 29 



SQUARE MEASURE. 



A, R. P. 

(1) 39 2 37 

62 1 17 

68 38 

129 3 12 

632 1 18 

832 2 2 



A. R. 


P. 


(2) 487 2 


17 


25 3 


28 


67 


32 


45 1 


16 


26 


29 
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CUBIC MEASURE. 

yd, ft in, cards, feet, in, 

(I) 75 22 1412 (2) 37 119 1015 



9 


26 


195 


9 


110 


159 


3 


19 


1091 


48 


127 


1071 


28 


15 


1110 


8 


111 


956 


49 


24 


218 


21 


9 


27 


18 


17 


1225 


9 


28 


1091 


186 


18 


67 


135 


122 


863 



3 In four piles of wood; ihe first containing 32 feet 149 
inches; the second 121 feet 1436 inches; the third 97 
feet49S inches; the fourth 115 feet 1356 inches; how 
much did the whole amount to? 

Ans. 2 cords, 110 fl. 1711 in. 

4 In six boat-loads of wood: the first containing 22 
cords 114 feet, 987 in.; the second 18 cords, 121 feet, 
1436 in.; the third 21 cords, 109 feet, 1629 in.; the 
fourth 15 cords, 82 feet, 1321 in.; the fifth 16 cords, 98 
feet, 1 1 1 1 in. ; the sixth 24 cords, 89 feet, 987 in. How 
much did they contain? 

Ans. 120 c. 105 ft. 559 in. 



UQUID MEASURE. 

T, hhd, gal hkd, gal. qt. pi. 

(1) 18 2 54 (2) 385 42 3 1 

62 1 89 27 36 2 

327 4 132 17 

46 1 19 729 25 

285 3 28 173 47 2 1 

740 1 18 



> 
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MOTION. 



srv. 



II 



(1) 17 55 48 (2) 1 25 49 51 

1 37 51 2 4 21 36 

28 19 45 4 19 47 18 

19 19 37 1 25 25 39 



67 13 1 10 15 >t 24 



I 



3. Add 5« 11.10° 46' 88'; IP 37' 18"; Uin. 17012' 
18"; 2Mn. 52"; Im. 15° 12' 23"; and 11° 57' 29" to- 
gether. Ans. 11 «n. GO 46' 58". 

4 Add 45'; l«ii.9oi8"; 14° 21' 34"; 2«ii. 8° 13' 
54"; Mn. 1^ 12' 19"; and 47' 32" together. 

Ans. Mn. lOo 20' 37". 

r - 

TIME. 

we, d, h, H. win, s(c, 

(2) 3 5 20 (3) 20 52 40 

2 3 17 122 12 35 

3 6 22 68 9 17 
4 16 135 ^7 1^ 
3 19 24 35 28 



F. 


M, 


(1) 17 


11 


172 


9 


35 


7 


4 


10 




6 



231 7 11 3 22 371 7 12 

STERLING MONEY. 

- £, 9, di £ *. d, j2 „», J. 

(1) 2 3 4 (2) 7 9 41 (3) 4 6 4 

7 12 13 7 6} 47 19 7 

973 452 159 53 

5 2 21 10 18 101 78 6 11| 



23 13 111 



4 Add £763 7«. 4df.; Je39 49. 9d; £162 lis. 2d.; 
£459 15*.; £473 12*. 8d together. 

Ana. £,\e^\ti%A\^ 
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5 A<1d the following sums: viz. £69 IBs. 7i2.; £11 
29. Qd.; £1582 19« 4d.; £175 13*. 9d.; £143 13*. 8c 
and £212 0*. Id Ans. £2359 8*. 5(2. 

COMPOUND SUBTRACTION. 

CovpoxnxD Subtraction is the art of finding the di 
ference between two numbers consisting of several d 
nominations. 

Rule. 

Place the numbers, as in compound, addition with tj 
less under the greater*, then begin at the right hai 
denomination and subtract the lower number from tl 
upper, and set down the remainder. 

If the upper number of any denomination be less th( 
the lower one, add to the upper one as many as it tak< 
of that to make one of the next; subtract the lower nui 
ber from the amount and set down the remainder i 
before. 

Proo/l— As in simple subtraction. 



ht. pe. qt. pi bu. pe. qt. pi. 

1 '4 A \ 42 3 6 1 

3 12 31 2 3 1 



4 12 1 11 1 3 



Inuh. pe. qt. 

9.2 5 We cannot take 7 quarts from 5 quarts; tb 
2 3 7 bonow I from the 2 pecks^ One peck has 

.._._.^^_______^ quarts in it: 8 quarts added to the 5 qnart 

p e% I* make 13 quarts. Take 7 qts. from 13 qts. ai 
" ** " 6 qts. remain. Set down the 6 qt. 

Because I borrowed 1 from the 3 quarts, 
Auet add one to the 3 below it, which makes the lower figure 4. No 
4 pecks fi!om 2 pecks we cannot take : then bonow one bushel fromtt 
9 ; that bushel has 4 pecks in it; 4 p. and 2 p. make 6 p. Now 4 ] 
from 6 p. and 2 pecks remain, which set down. 

Because I borrowed 1 &om the 9, 1 must add 1 to the figure bel^ 
ic 1 to 2 make 3. Take 3 from 9 and 6 remain. Set down the ( 
^ lb* wok Is dona. 
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hu. pe. qt, pi. ht. pe. ff. pi. 

8 2 7 1 8 13 

4 3 6 1 42-5 1 



3 


3 


1 





3 


2 


5 


1 


95 
255 


pe. 



qt. 
2 
1 




bu. 
28 
14 


pe. 
2 
3 


qt. 

2 

5 


pt 


1 

















AFPUCATIOX. 

1. From a granary containing 94 bushels, 2 pecks, 7 
quarts, have been taken 43 bush. 3 pe. 5 qr. How much 
remains f Ans. 50 bush. 3 pe. 2 qt. 

2. From a wagpn load of corn containing 03 bushels, 
3 pecks, 4 qts., have been sold 27 bush. 3 pe.7 qt. 1 pt. 
How much remains unsold? Ans. 35 bu. 3 p. 4qt. 1 pt. 

Questions. 

What is compound sidf traction f 

In what particular does it differ from simple subtrac- 
tion? 

How do you place the numbers in compound subtrac • 
tion? 

Where do you begin the operation? 

When the upper number of any denomination ia less 
than the lower one, bow do you proceed ? 

Do you borrow one from the next? 

Do you call the number you borrow, one ten, as in 
simple subtraction? 

What do you call it? 

Ans. I call it one peck, or one yardj or one mUe, as 
the case may be ? 

What do you do with it then? 

Ans. I reduce it to quarts^ or to Jeet) Qt \)^ ^wrVxyi^^^ 
&c. according to the nature of iVie casie\ ^cw -^^ ^^^^r^' 



68 COJIPOITND SUBTRACTION. 

Ui the upper figure on the right, subtract the lower figure 
from the sum, and set down the remainder. 

When you borrow one from the upper figure, why do 
you add one to the figure below it? 

Note. — Upon a clear conception of the principles involved in these 
qi^htimis, depeiKls tiie pupil's correct knowledge of tiie tckftee of 
Aiithineuc. 

AVOIRDUPOIS WEIGHT. 

tons cwt gr. tons cict, qr. lb, dtvt qr. lb. oz, dr. 
From 45 11 3 52 12 3 15 17 
Take 15 10 2 24 10 26 6 3 21 15 9 



Rem. 30 1 1 28 2 2 17 10 G 7 



1« Subtract 76 tons, 18 hundred weight, 3 quarters, 
from 195 tons, 2 hundred weight, 2 quarters. 

Ans. 118 tons, 3 cwt. 3 qr. 

2. Subtract 14 pounds, ounces, 3 drams from 20 
pounds, 2 ounces. Ans. 5 lbs. 11 oz. 13 dr. 

APOTHECARIES WEIGHT, 
fc 3 3 ft 3 3 B ^r. 

1090 16 48 9 1 4 

108 2 7 1 10 2 8 



983 10 7, 

3. From 59ft 1 3 23 take 53fc TJ 53. Ans. 5fc 53 53. 

4. Subtract Jl4ft J$ I3 from Gjft. Ans. 54ft ;^3 7 3. 

TROY WEIGHT. 

lb. oz.dwt.gr, lb. oz.dwt.gr. lb. ozidict.gr. 

10 6 18 8 3 2 106 15 

4 2 20 2 1 18 6 10 6 2 20 



6 6 15 4 




4. Subtract 142^. 6oz. Wdwt. from 2225. \2dwt. 6 gr. 



Ans. lib. 6o«. \dwt. 6^t. 



5. From 1625. take \2lb. II02. lOdwt. Wgr. 

Ans. Slb.Oox.^dutA^gT, (li 



( 



COMPOUND SUBTRACTION. ^U 

CLOTH MEASURE. 
ffds. qrs. oa. E,E. qrs, jut, E, Fl, qrs, na 



From 


71 


3 


1 


42 





2 


51 


2 


2 


Take 


14 


2 


3 


19 


2 


3 


42 


2 


1 



Rem. 57 2 22 2 3 9 1 

4. Subtract 95 yard?, 3 quarters, 2 nails, froui'lSO 
yards, 2 quarters, 3 niiils. Ans. 00 yds. 3 qr. I aaii. 

5. Subtract 14 English elis, 1 quarter, 2 nails, from 
52 English ells, 3 quarters, 2 nails. Ans. 38 yds. 2 qr. 

LONG MEASURE. 
L. M.fur. L. M. fvrr^ P, yds, ft, in. 



From 24 


L 


7 


5G 


1 





19 


6 


2 


10 


Take 


18 


2 


4 


10 





7 


20 


3 


2 


7 



Rem. 5 2 3 40 39 3 3 

4. Subtract 45 miles, 5 furlongs, 20 poles,, from 320 
miles, 3 furlongs, 30 poles. Ans. 274 M. F. 10 P. 

5. Subtract 15 yards, 2 feet, inches, from 3(> yards, 
1 foot, 1 1 inches. Ans. 20 yds. 2 ft. 5 inches. 

LAND, OR SQUARE MEASURE. 

A. R. P, A, R, P. Yds. ft, in. 

From 96 3 36 195 2 2 25 2 72 

Take 25 2 39 36 3 1 14 7 10 



Rem. 71 37 158 3 1 10 4 62 

4. Subtract 36 acres, 2 roods, from 900 acres, 3 * 
roods, 16 perches. ' 864 A. 1 R. 16 P. 

5. Subtract 72 acres, from 360 acres, 2 roods, 29 
perches. 288 A. 2 R, 29 P. 

CUBICK MEASURE. 

yds, ft, in. cards, ft, in, 

79 11 917 349 97 1250 

17 25 1095 192 127 1349 



61 12 1550 VJ»S Vn XviftSJk 
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70 CdXPOUKD SUBTRACTION. 

1. From a pile of wood containing 432 cords, 27 feet, 
and 1432 inches, have been hauled 156 cords, 92 feet, 
946 inches: bow much remains? 

Ans. 275 corday 63 fe^, 486 in. 

2. From a bank of earth containing 2984 yards, 18 
feet, have been taken 1438 yards, 21 feet: what re- 
mains? Ans. 1547 yds. 24 feet 

liquid: measure. 

T.hhd^al, qt.pt T. hhd.gal.qt,pt. 



2 


3 50 


1 





100 


1 


19 


2 


1 


1 


2 16 


3 


1 


99 


1 


28 


3 


1 



1 1 33 1 1 

3. If I purchase 2hhd, of wine, and to oblige a friend 
send him 29gal,y what quantity bavel left? 

Ans. Ihhd. S4gat 

4. Bought 1 pipe of wine, 4hhd. of brandy, 2 barrels 
of beer; I have since sold 93 gallcms of wine, 29 of 
brandy, 1 barrel of beer: how much of each have I 
remaining? 

Ans. dSgdl, of wine, 223^a2. of brandy, and 1 
barrel of beer. 

MOTION. 

o f II Sin. o I n 

79 21 31 6 10 12 48 
41 41 52 3 8 39 29 



37 39 39 3 1 33 19 

A circle being 12 sines, how far has the hand of a 
watch to pass, afler having gone through 4 sines, 23^ 
.5' 29" ? 

Sin. o I « 

12 
4 23 15 29 



A 



,1 i- = 
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2 A pefBon residing in latitude 27^ 32' 45^^ north, 
wishes to visit a place 52^ 24' 18' north. How many 
degrees, minutes, and seconds northward must he 
travel! Ans. 24<'5r33'. 

TIME 

F. M, w, d. ho, min. sec, Haidn^ee, Y, M. 

6 9 3 1 3 40 20 16 29 33 18 11 

16 262 57 36 73644 9 10 



5 3 2 42 44 

4. From 900F. take 111 F. 6m. 

Ans. 788 F. 6m. 

5. If I take IF. litf. from 6F. what space of time 
will still remain? 

Ans. 4F. 11 M, 

Note. — ^To ascertain the amount of time passed be- 
tween two events, set down the yearj months and day of 
the latter event, and place those of Uie former below it, 
and subtract. 

6. A bond was given 24th July, (7th month) 1809, and 
paid off 13th August, 1821. 

yrs, mo, ds, 
1821 8 13 
1809 7 24 



12 20 



7. The declaration of independence of the United 
States passed Congress, 4th July, (7th month) 1776; 
and the declaration of the late war with Great Britain, 
18th June, 0th mo.) 1812. How many years, &c. bc^ 
tween them? Ans. d5yr. llmo. 14d. 

STERLING MONEY. 

£. 9. d. £ «. if. £ s. d. 

146 19 10* 47 6 7* 419 7 6 

7 19 91 28 5 lOi 227 8 91 

139 0} 




72 COJUKHUTO MVLTlPUe'ATlOK. 

4. Subtract £200 Otf.from £1000 lU ll|d 

Ans. £800 2«. IIR 

5. I have a puree of money containmg £1000 2$. 
4kd,: it 1 take out £60 Is. Sid. what sum wiil be leM 

Ans. £939 Us. 7|rf. 



z 



COMPOUND MULTIPLICATION. 

Compound mxjltiflication is the art of multiplying 
numbers composed of several denominatioBS. 

Case 1. 

When the multiplier does not exceed 12. 

RULE. 

Place the number to be multiplied as directed in 
compound addition; and set the multiplier under the 
lowest denomination. 

Multiply as in simple multiplication, and divide the 
product of each denomination by as many as it takes of 
that to make one of the next greater; set down the re- 
mainder (if any) and carry the quotient to the product 
of the next denomination. 

Proof. — Double the multiplicand and multiply by half 
the multiplier. 

EXAMPLES. 

Bu. pe. qt. pt. 7 times 1 pint make 7 pints; 2 pt. 
7 2 5 1 nialielqc;thep7pumake3qt.Brid 

n leave 1 pt. Set down the 1 pL aiid 
cariythe3qt. to the product of the 
' next figufe. 

53 2 6 1 7times5qt make 35 qt. to which 

add the 3 qt. which make 38 qt ; 8 qt. make one peck; then 38 qu 
make 4 pecks and leave 6 qts. Set down the six quarts and cany Uie 
4 pecks. 

7 times 3 pecks make 14 pecks; add the 4 pecks, makes 18 pe.; 
4 pecks make one biisiiel ; then 18 pe. make 4 bushels and leave 2 
pecks. Set down the 2 pecks and carry the 4 bushels. 

7 times 7 bushels make 49 bushels; add the 4 bushels, makes 53 
bushels, which set down, and the work is done. 



^ 
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Bti. jpe. qi. pL Bu, pe. qt. pi, 

9 3 6 1 23 2 5 1 

5 8 



49 3 1 189 1 4 

1. In one vessel arc ccMiitaiiied 29 bushels 2 pecks and 
5 quarts: how many in 9 such vessels? 

Ans. 266 bu. 3 \>e, 5 qt. 

2. If one tub will contain 8 bu. 3 pe. 5 qt. how much 
wijl 11 such tubs contain? Ans 97 bu. 3 pe. 7 qt. 

Case 2. 

When ike mttUiplier exceeds 12, and is the exact product 
of two factors in the muUtpUeaiion table, 

RULE. * 

Multiply the given sum by one of the factoiS) and the 
product by the other factor. 
Proof — Change the factors. 

1. Multiply 3 bushels, 2 pecks, 7 qt. by 24. Product. 

bu. pe. qt. bu. pe. qt. 

3 2 7 3 2 7 

6 4 



22 


1 


2 

4 


Pro 
OS thus: 


14 3 


4 
6 


89 

bu. 
3 


1 

pe. 
2^ 




qt. 

7 

3 


of 89 1 

bu. pe. 
3 2 

2? 3 




qi. 

7^ 

9 

6 . 


11 





5 

8 



3 



80 1 89 1 

2. Multiply 7 bushels, 3 pecks, 5 quarts, by 36. 

Product, 284 bu. 2 ^e. 4 <s$. 

3. Multiply 19 bushels, 2 pecVa,^ ^V^ym\»^\ss *&. 

II iiiiLWWitfiiiiiiiiiiii saa 




74 c0m1hh7nd jiultiplicatior. 

Case 3. 

When the multiplier exceeds 12, and is not the product 
of any twa factors in the muUiplicaiion table* 

RULE. 

Multiply by the two factors whose product is the least 
short of the given multiplier j then multiply the given 
sum by the number which supplies the deficiency ; and 
add its product to the sum produced by the two factors. 

EXA3CFI.ES. 

1. Multiply 21 budkcls, 1 peck, 7 quarts, by 23. Prod. 

bu, pe. qt.- hu, pe. qt. 

21 1 7X3 21 1 7X2 

5 3 



OR thus: 



107 1 3 64 1 5 

4 7 



429 1 4 product of 20 450 3 3 product of 21 
64 1 5 product of 3 42 3 6 product of 2 

493 3 1 product of 23 493 3 1 product of 23 

2. Multiply 19 bushek, 3 pecks, 7 quarts, by 34. 

Product, 678 bu. 3 pe. 6 qt 

3. Multiply 7 ))ushels, 3 pecks, 4 quarts, by 59. 

4. Multiply 9 bushels, 3 pecks, 2 quarts, by 47. 

5. Multiply 15 bushels, 1 peck, 7 quarts, by 78. 

6. Multiply 12 bushels, 2 pecks, by 92. 

7. Multiply P budhels,3 quarts, by 98. 

8. How many bushels in 104 sacks, each containing 
7 bushels, 2 pecks, 3 quarts? 

9. How many bushels of wheat on 125 acres, con- 
taining 21 bushels, 3 pecks ^oh? 



L 



s 
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Case 4. 

When the muUiplier iajgreater ^lan the product cfany 
two numbers in the multiplication table. 

SULE. 

Multiply the given number by 10, as many times 
less one as there are figures in the multiplier. 

Multiply that product by the left hand figure of the 
multiplier. 

Multiply the given sum by the units figure of the 
multiplier; the product of the first 10 by the tens figure 
of the multiplier; the hundreds product by the hundreds 
figure of the multipliet, and so on, tiU you have multi- 
plied by all the figures of the multiplier except the lefl 
hand one. 

Add all the products together, and you have the pro- 
duct required. 



1. Multiply 3 bushels^ 3 pecks, 1 quart, by 45G. 
5tf. pe. qt. Product 17!^ bu. 1 pe. 

3 3 1X6 

10 Because there are 3 figures, multiply 

2 times by 10. Multiply that product by 
the ieft haud figure (4) of the multiplier. 
Multiply the given number by the units 
figure (6) and set die product beneath. 
Multiply thb lO's product by tho tent 
figure (5) of the multiplier. 
Advi the several products. 



37 


3 


2^X5 
10 


378 





4 
4 


1512 
22 

189 


2 
2 







2 



1724 1 Fnduet 



\ 
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2. Multiply 53 bushels, 2 pecks, 7 quarts, by 234£ 
bu, pe, qi, 
63 2 7X5 
10 



537 6+4 
10 



iA*«i>«aMMiB*a 



5871 3 44^ 

10 



I III* I ■ I 



58718 8 

2 



107437 2 prodoetrf did 2000 

16115 2 4 « « 300 

2148 3 « « 40 

268 2 3 " « 6 



125970 1 7Prodiict0flhe 2345 



^^~^^*"»" 



If OTE. — Let the pUpil try ezpetiraenta, by multiplyii^ nw^t nc 
ben in this way. 

3. Midtiply 72 bushels, 1 peck, 2 quarts, by 4723. 

Product, 341531 bu. 3 pe. 6 qt. 

4. Multiply 13 bushels, 2 pecks, 4 quartii, by 512^ 

QuesHons. 

What is cmnpound muttiplicationf 

In what does it differ from simple iliultipKcatioilt 

When the multiplier does not exceed 12, how do y 
proceed? 

How many do you always carry? 

How do you prove compound multiplication t 

How do you proceed when the multiplier exceeds 1 
and is the exact product of two numbers in the mnJ 
plication tablet 

When the multiplier exceeds )2, niid is not the exi 
product of any two numbers in the table, how do y 
^proceedt 



How do you proceed when the multiplier is greater 
ihan the product of any two numbers in ^e table? 

AVOIRDUPOIS WEIGHT. 

tans, cust* qrs. cwt. qr, lb. oz. dr. 

23 12 3 7 3 14 9 G 

4 6 



^94 


11 





tana 

7 . 


aci. 
15 


qr. 
3 

8 









47 1 


8 


8 4 


cwt. qr. 
7 3 


lb. 

24 

1 


oz. dr. 

12 14 

9 





5. Multiply 7 tons, 16 cwt. 3 qr. by 24. 

Product, 188 T. 2 cwt. 

6. Multiply 8 cwt. 2 qr.21 lb. 14 o2. by 30. 

Product, 1 10 cwt. 3 qr. 12 lb* 4 oz. 

7. Multiply 3 tons, 7 cwt. 2 qr. by 34. 

Product, 114 tons 15 cwt. 

APOTHECARIES WEIGHT. 

4 8 2 1 53 10 2 12 17 5 6 1 4 

5 9 li 



23 5 3 2 



TROY WEIGHT, 

lb. oz, dwt, lb. ox.dwt.gr, lb. oz.dict.gr, 

G7 5 16 43 8 10 113 6 6 
2 4 



4m. 



134 U 12 

4. Multiply 41 lb. 6 oz. 18 dwt. 2 gr. by 7. 

Ans. 291 lb. oz. dwt. 14 gr. 

5. Multiply 91 lb. 4 oz. 14 dwt. 16 gr. Ly 8. 

Ans. 73\ \\i. \ OT., VI ^Hi\.,% ^v ^ 



78 COMFOVIVD MULTIPLICATIOJff. 

CLOTH MEASURE. 

yd, qr, na. E. E. qr, na, E,Fl. qr. na, E.Fr. qr, na, 

20 2 3 37 4 2 18 3 14 ,1 3 

6 8 12 9 



124 2 



5. If 19 yd. 1 qr.2 na. be fnultiplied by 5, what num- 
bor of yards will there be? Ans. 96 yds. 3 qr.2 na. 

6. Multiply 56 Ells Eng. 3 qr. by 9. 

Ans. 509 Ells E. 2 qr. 

LONG MEASURE. 
deg»m.fur,p. I, m,fur,p. m.Jvr.p.yd, ft. in 
8 1 3 36 4 2 2 29 18 3 20 1 2 10 
12 7 5 



98 17 6 32 

4. Multiply 6 deg. 40 m. 7 fur. by 10. 

Ans. 65 deg. 61 m. 2 fur. 

5. Multiply 44 m. 6 fur. 20 p. by 7. 

Alls. 313 m. 5 fur. 20 o 

LAND, OR SQUARE MEASURE. 



a. r. p. 

49 2 17 

2 


a. r. p, 

19 3 20 

6 


a. r. Pi 

10 33 

9 


99 34 




1 



4. How many acres .will 10 men reap in one day, 
alli^wing them 1 acre 3 roods 11 perches each? 

Ans. 18 A.OBL. SOP. 

5. Multiply 63 acres 3 roods 18 perches, by 11. 

Ans. 702 A. 1 R. 38 P. 

6. How many acres in 15 lots, containing 17 acres, 2 
roods, and 20 perches each? Ans. 264 A. 1 R. 20P. 



I 



COMFOUXD MVLTtFUCATlO^. 79 



CUBIC MEASURE. 

cords, ft, in, yd* ft, in, 

7 28 1327 19 23 1421 

6 8 



159 


1 


1000 


yd. 


A 


in. 


27 


13 


1291 
9 



43 44 1050 



cords, ft, in, 
21 56 1432 

7 



5 In a pile of wood are 14 cords 92 feet ; how much in 
24 such piles? Ans. 353 c. 32 ft. 

6 In a cellar, are contained 42 yards 25 feet; what 
are the contents of 23 such cellars ? Ans. 987 yd. 8 fl. 

LIQUID MEASURE. 

hhd, gal, qt, T,hhd,giil. qt, pt, pi, hhd.gal, qt, pt, 

8 43 2 1 2 la 3 1 4 1 19 3 1 

4 10 5 



a4 48 



4 Multiply 3 T. 2 hhd. 50 gal. 2 qt. by 8. 

Ans. 2J^ T. 2 hhd. 23 gal. qt. 

5 Zftultiply 4 hlid. 41 gal. 1 pt. by 10. 

Ans. 46 hhd. 33 gal. 1 qt. pt. 

MOTION. 



sin, ^ 



sin, ° ' '• 
1 24 48 25 
9 


16 


13 


15 45 






3 27 48 

7 

27 14 35 

3 If a planet move through 2sin, 15° 23' of its orbit 
in one day; how far will it advance in 8 days. 



ii»i ■' 



so COMFO^MB DIVmOIf. 

TIME. 

yean, mo. weeks, d, h, d. h, min, sec. 

78 35 23 3 14 2536 

7 8 9 



53 8 3Q 5 16 32 9 50 24 

4 If a man can perform a piece of work in 2 yr. 3 mo^ 
how long would it take him to perform 5 such? 

Ans. 11 yr. 3 mo. 

5 If a laborer dig a drain in 2 weeks, 3 days, how long 
a time would he require to dig 9 such drains? 

Ans. 21 weeks 6 days. 

STERLING MONEY. 

£ <s, d. £ s, d, £ s» d, 

246 13 31 14 6 Oi 111 11 lOi 

11 9 10 



2713 6 5i 



£ s, d, £. s d, 

4 Multiply 37 6 9i by 5 . Prod. 186 13 lU 

5 _ 56 8 71 by 9 _ 507 17 9J 



COMPOUND DIVISION, 

CoHFouND Division is the art of dividing a sum 
which consii;ts of several denominations. 

Casb 1. 
When ike divisor does not exceed 12. 

Rule. 

Divide the several denominations of th& given sum, 
one afler another, beginning with the highest, and set 
their respective quotients underneath. 

When a remainder occurs, induce it to the next lower 
denomination, and add it to the number of the next de- 
//nomiaadon, and divide the sum a» before. 
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SXAUPLBB. 

7^ 25 2 6 1 ^^re 7 into 35 bn. 3 times and 

' ^^ i reniain. Set down the 3. 

Reduce the 4 bushels to pecks, 
3 2 5 1 which makes 16 pecks: add 16 
pecks to 2 pecks, which make 1^ pecks. 

JVow 7 into 18 pe. 2 times, and leave 4. Set down the 3. 
Reduce the 4 pecks to quarts, which makes 3:;^ qts. Add 32 qt. to 
6 qt.-— makes 38 qt. 

7 inio 38 qt. 5 times, and 3 remain. Set down the 5. 
Reduce the 3 qt. to pt. — ^makes 6 pt., add 6 pt. to 1 pt makes 7 
pints. 
7 into 7, 1 time. Set down Iii9 19 npd the waik is completed* 

lu. pe, qt. * hu. pe, qt. 

2) 8 2 6 a) 9 3 6 



4 1 3 

4 Divide 34 bu. 3 pe. 6 qt. between 9 persons. 

Ans. 3bu. 3p9. 4qt. 

5 92 bu. 3 pe. belong equally to 7 persons; what is tlie 
Abare of ^ch? , . Ans. 13 bu« 1 pe. 

Case 2. 

When the divisof exceeds 12, and is the exact product 
of tiDO ntaitbers in ike multiplication table. 

RmuB. 

Divide the sum by one of the factors, and the quotient 
by the other. 

Multiply the last remainder by the first divisor, and 
add the first remainder for the true remainder, as m 
iiiiq>le division, note 2. 

EXAMPI«EB. 

1 Divide 89 bu. 3 pe. 7 qt. by 28. 
I Quotiettt 3'bu. <\\.. \ ^V.— \^ .^W 

D2 




i*irtdM 



82 









COMPOUND DIVISION. 


hu» pe. 
89 3 


qt 

7 


22 1 


7—3 Rem. 


3 


t>— 6 Rem. 

4 First divisor 




20 
3 First rem. 


True rem. 23 Quarts 
2 



28)46 pints 

Ft. 1 and a rem. of 18 pints undivided. 



3. Divide 78 bushels,' 3 pecks, 4 quarts, among 32 
persons; what will be the share of each? 

Ans. 2 bu. 1 pe. G qt. 1 pt. and a remainder of' 24 
pints undivided. 



Case 3. 

When the divisor is more than 12, and is xot the exact 
product of any two numbers in the multiplication table, 

RULE. 

Divide the highest denomination of the given spro, «8 
in case 2, simple division; and reduce the remainder, 
if any, to t^ie next lower denomination; add the number 
of Uiat denomination to the result, and divide as before. 




EXAMPLES. 

1. Divide 77 bushels, 1 peck, 7 quarts, by 23. 

Quotient, 3 bu. \ pe. "& cyl. 1 ^1.13 tem^ 



3 



r 



L 



cosiFoirrn) division. 89 

EXAMPLES. 

Im. pe, qt.bu.pe.qt pt. 
23)79 1 7(3 1 G 1+3 pint remaining. 
69 

10 

4 

23)41(1 peck 

18 

8 

23)151(6 quarts 
138 

13 
2 

23)26(1 pint 
23 

Rem. 3 pints 

2. A boat loQd of com, ' containing 4927 bushels, 3 
pecks, is owned equally by 29 persons: wnat is the 
share of each? 

Ans. 169 bu. 3 pe. 5 qt. 1 pt., and a rem. of 1 pint. 

Questions, 

Wmi is compound division? 

When the divisor does not exceed 12, how do you 
proceed? 

When a remainder occurs, what do you do with it? 

Where the divisor exceeds 12, but is the product of two 
nmnbers in. the table, how do you perform the operation? 

ifow do yuu find the true remainder in the latter case? 

When the divisor is more than 12, and is not the pro- 
duct of any two numbers in the table, how do '^oi^ ^i^^- 
form the ojw ration ? 



■ ~ .itx— <— ■ 
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84 coiirouiiD DiYisioif, 

AVOIRDU?OIS WEIGHT. 
tons cwt, qr. Uk Ib^ oct. dr, 

6)37 17 8 2,7 7)46 12 14 



■»*- 



6 1 O-l rem. 6 10 15-5 R. 



tons ewt, qr, act. qr, W, oz, dr. 

8)92 3 3 9)75 3 ' 23 14 12 



■■ iifi I ■>.»..— —»<M>. 



5. A quantity of iron weighing 473 tons, 19 cwt, 
3 quarters, is owned equally by 22 persons; what is the 
share of each? 
Ans. 21 T. 10 cwt. 3 qr. 16 lb. 8 oz. 11 dixr. Rem. 14 dr. 

APOTHECARIES WEIGHT. 

ftS39 fc3 3B^. 

4)23 7 5 1 5)41 6 7 2 14 

5 10 71 8361 2^rem. 

ft 5 3 B ft S 3 & 5»-- 

6)46 9 12 7)98 7 5 2 14 



5. Dirido 127fe 3$ 6$ into 17 equal parcelst how 
much in each parcel? Ans. 71b gj 63 Sg 16 gr. 8 rem. 

TROY WEIGHT. 
lb oz. dtbt, Jh: oz, dwt. 



8)34 10 15 7)45 11 16 




Jh, oz. dtet^ Jb» oz. dwt, gr* 

9)78 9 16 8)82 7 14 21 



mmsssamsasssssssass 
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CLOTH ME A WIRE 

pd, gr. na, EUsE, qr. na. 
6)Z7 3 1 6)37 3 2 



8 1 6 1 1+4 rem. 



pd. qr. wa. EBsE. qr. ^ na. 
7)45 3 2 8)37 3 1 



■^•^ 



LONG MEASURE. 

2. 4n« /* m. f. j>. yrf. 

6)37 2 2 7)46 7 17 3 

6 7 6 i» 25 2 

yif. /i. tn. m. /. jp. yd. ft, 

6)|53 2 9 7)87 6 23 4 2 



5. A traveller has a journey of 946 miles^ 6 fuiiongs^ 
to perforin in 26 days; how far must he travel each 
day t Aas. 86 m. 3 f. 12 p. 8 rem. 

LAND, OK SQUARE MEASURE. 

A. IS. JP. A. a. p. 'pds. 

7)37 3 27 9)423 3 28 2 

5 1 26+5 Rem. 47 16 13+5 Rem. 

8. A fiinn cootaiiiing 746 acres, 3 mods, 29 poles, is 
to be divided equally between 9 heirs; what is the share 
of «aehf Ans. 82 A. 3 R.^ P. and 7 rem. 

r N- 

OUMC MEASURE. 

aotda ft. pd. ft. in. 

^)97 48 9)148 16 493 

12 29 1^ ^ 

8 




' I II n I I. J ■ .11 ■ m 

86 coMifovirD DiYisium. 

3. A boat load of wood, contatnii;ig 92 cor 
is to be divided between 3 persons ; what it 
of each? * Ads. 30 c. 114 ft. 

4. A quantity of earth, containing 6987 
feet, is to be removed by 29 carters; how i 
each remove? Ans. 240 y 

LIQUID MEASURE 
tumJihd.gal. hhd, gal. qt. j 

5)37 3 45 6)57 86 3 

7 2 21-|-3Rent. 9 37 2 



tWM hhd.goL hhd. gal. 

7)84 2 32 8)93 43 



5. A quantity of liquor owned equally by * 
the whole quantity being 431 hhd. 47 gab 
the share of each? Ans. 15 hhd. 62 gal. 1 qt. 

MOTION. 

Sin. <> ' " Sin: o ' 

8)9 16 45 36 9)11 23 41 

■ ■■III n " ■ ■ * " ^ 

1 5 50 42 



TIME. 

jfT. mo. we. da. ho. 

11)848 10 12)24 6 20 



77 2 2 13 



.|fr. mo. da. ho. m\ 

4)375 8 7)37 16 2i 



L 
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STERLING MONEY. 

£ *' d. £ 9. d, 

6)82 14 6 6)143 7 10 

13 15 17 18 51 

£ 9, d. £ 9. d» 

7)78 10 11 9)y8 17 1 



£ 9, d. £ 9, d* 
19)30 16 3(1 18 

G Divide 113^ 13«. 4(7. by 31. What is the quotient? 

Ans. 3£ 13*. 4d. 
7 Divide 189JC 14*. by 95. Quotient, l£ IQs. 1 W.-j- 



pBoanscuoiTB exercises 

1 In 35 dolkrs how many cents? Ans. 3500. 

2 lluw many miles are there in 98 furlongs? 

Ans. 12M. 2fur. 

3 How many weeks are there in 365 days? 

Ans. 52 we. 1 da. 

4 In 84 half cents how many cents? Ans. 42cts. 

5 In 8 tons 15 cwt., how many hundred weight? 

Ans. 175 cwt. 
G How many perches are there in 63- roods? 

Ans. 2520 square per. 

7 Ilowmpny pounds in 157*.? Ans. £7 17*. 

8 In 175 pecks how many bushels? Ans. 43bu. 3pe: 
In 7642 cents how many dollars? Ans. $76 42ct8 

10 In 103 pints how many quarts? Ans* 51 qt. Ipt. 

11 How many minutes are there in 720 seconds? 

Ans. 12mifi. 

12 la 7 hogshoadsi 33 gallons, how mutk^ ^^qtv%\ 



asssisaesn 



88 smouB RVhs of thbse. 

PROPORTION; 

OK, 

THE SINGLE RULE OF THREE. 
Propoktion is an Equality of Ratios;* 

That is, four nimibeni are proportional, when the JlrH has the 
same fslio to the second as the thied has lo the mmjbth. Thus, 
as 12 : 4 : : 24 : 8; or as 4 : 12 : : 8 : 24. 

The lalto of 12 to 4 is 3 and the ratio of 24 to Sis 3. Or, the 
ratio of 4 to 12 is i, and the ratio of 8 to 24 is }. Then 

Four niunbers are proportbnal, when the fvst is as many times the 
second or the same part of the second^ as the thiid is of the fourth. 
Or, when the ratio of the first to the seco&d equals the ratio of the 
third to the fourth. 

The two qua^ntities compared are called the Terms 
of the ratio: the first is called the Antecedent, and 
the second the Consequent. In any series of foar 
proportionals, the first and fourth terms are called the 
Extremes, and the second and third the Means. The 
product of the Means, equals the product of the Ex- 
tremes. Thus in either seiMi above» 12X8^M» and 
24X4S396. 

Now mippoee we have the three first tenns of a series in propor- 
tion, and We wish to find the fourth. Divide the prodoct of the 
second and thiid terms by the first, and the quotient will be the 
fourth term. In this manner let the fourth term be feund in each 
of the following series. 



2 ; 4 : : 8 is to what? 


Jins. 16. 


3 : 11 ; s is to whiitt 


Ana. 3d. 


4 : 6 : : 6i8 to what? 


Ans. 9. 


2:9:: Sisto^bat? 


Ana. 36. 


6:7:: lliBt^whstt 


Jim. 21. 



RIfUE. 

Set that number which is of the name or kind in 
which the answer is required, in the third place: 

* Ratio is the relation of one thing to tito^h^ ef the same kind 
^At regani to nrngaitade or quantity. 
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And, if the answer must be greater than the third 
term, set the greater of the remaining two terms in the 
second, and the less in the first place ; but, if the an- 
swer must be less than the third term, set the less in the 
second, and the greater in the first place. 

When the first atid second terms are not of the same 
denomination, reduce one or both of them till they are ; 
and, if the third consist of several denominations, reduce 
it to the lowest, then 

Multiply the second and third terms together and 
divide the product by the first, and the quotient will 
be the fourth term or answer. 

NotB. — ^The answer will be of ^e same denomination aa the 
third termg and, in many imrtanrxw^ must be reduced to a greater 
denomination. 

EXAMPLES. 

1. tf four pounds of sugar cost 50 cents, what will 
24 pounds cost at the same .rate ? Ajus. $3,00, 

Ist Term, 2d Term, 3d Term, 

^ , - - « ^ , - - « i,_ ^ , _i In this question the answer is 

I7»« Jh» i»fQ required to be money: therefore 

WS. 108, CIS. y^j^^yj^j^ ^^jj^ gQ ^j ^yg^ ^ jjj 

As 4 : 24 : : 50 the tJUrd place. Because 24 




pounds will cost m&re than 4 
pound8.->the greater (34 lbs.) 
4U200 ™^ occupy the second place.' 

' and the remaining tenn (4 lbs.) 

the first 
3,00 "^ 

2. If 24 pounds cost 300 cents (or 3 dollars ;) how 
many pounds may be purchased for 50 cents at the 
same rate! Ans. 4 lbs. 

ets. ets. lbs. In this question the answer is i»> 

As 300 : 50 : : 24 quired to be in pounds,- therefore 

50 jNt*'^'(die24)mu8tbeinthe/AtfYif 
^^^^^^ place, 

^eckaw 60 ets. Will purchase less 

300)1200 than 300 ets.— the less (50 ets.) 

— »— must occupy the second place,' and 

4 the ifm^mxift Xectii V^b^ ^^»^^'^DA^ 

finA, 

8* 







1 
4 


: 27 3 
4 


4 


111 

5a 



90 SINGLE RULE OF THREE. 

3. Bought a load of corn containing 27 bushels^ 3 

pecks, at 50t cts, per bashel, what did it cost? 

Ans. $13,87^^ 
eta. 

: 50 

# 

BeoBQie pedu occor in the second 
term, the first atad aecond are leduoed 
topeckii 



4)5550 

♦13,87^ 

4. What are 42 gallons worth, if 3 gallons 2 qoiots 

co6ttl,20? Ans. tl4,40. 

gals, gts, gals, D, ds, 
3 2 : 42 : : 1,20 

^ ^ As quarts occur in the fifBtteip, 

— ■ the first and second are reduced to 

14 168 ^i»rta. 

120 



14)20160 

«14,40 

5. If 8 bushels 2 pecks cost $4,25, how many bush- 
els can I purchase with $38,25 ? Ans. 76 bu« 2 pe. 
jD. ds, D. ds, bu, pe, 

4,25 : 38,25 :: 8 2 

^ 34 4 As two denominations occur 

__^^_^ __^ in the thifd term, it is reduced 

iR*>A/v Oif to thft less; hence the result is 

1 DdOa d4 pe. pecijg^ ^iji^j^ „j^ ^ T^dwstA 

11475 tobudbueLi. 



L 



425)130050(306 pe. 
1275 

■ pe. 

2550 4)306 

2550 

76 bu» 2 pe. 



A V 
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6. What will 5 lb. 6 oz. 5 dwt, of silver-ware cost 
at $1,50 p^r ounce ? Ans. $99,37U 



oz, Jb,oz,diot* 


D,d8. 




1 : 5 6 5:: 
20 12 

20 66 


1,50 


As dwts. are in tbe aecopd 
term, tbe first and secobd 
Qiast be i«duced to dwts. 


20 






1325 






150 






66250 




1325 


* 




20)198750 





$99,37^ 

7. When 3 yards and 8 feet of plastering cost $1,40, 
what will be the cost of 16 yards? Ans. $5,76. 



ydit.ft. 
3 8 
9 


yds. 

: 16 :, 

9 


1,40 


35 


144 
140 






5760 
144 





85)20160(5,76 cts. 

8. How many yards of cloth can be purchased for 95 
collars, if 4 yd. 3 qr. cost $9,50 ? 

I Ans. 47 yd, 2 qr, ; or 47 j yd. 

$ cL $ cU yd, qr. qr. 

As 9,50: 95,00 :: 4 ^ 4^\^^V^n -3^.^^ 




92 .SINGLS RULE OF TflRSK. 

I 

NoTS.^Tbe opei9tion ma;, m mapy instanceeybe contracted by 
dividing the second or third term by the first ; or the first by either 
of the others, or by any number that will divide the first and either 
of the others without a remainder; and^ using t^ie quotients instead 
of the original numbers. 

9. If 24 yards cost $96, what will 8 yards cost? 

Ans. $82. 

yds, yds. D. yds. yds. D. 

24a ; 8a : : 96c or 24a : 8 : : 96a 



4 



3c Ans. 32. -^ 4 

32 

10 If 36 bushels cost $72; what will 12 bn. cost? ' 

Ans. $24. 

hu. bu. D. hi. bu, D. 

36a : 12a : : 72c 12)36 : 12 ; : 72a 

3c 24 3a 1 24 

s 

APPLICATION. 

1 When 4 bushels of apples cost $2,25, what roust 
be paid for 20 bushels ? Ans. $11,25. 

bu. * bu. D.cts. 

4 : 20 : : 2,25 

2 How many yards of cloth can I buy for $60, when 
5 yards cost $12? Ana. 25 yds. 

D. D. yds. 
12 : 60 : :, 5 

3 If 6 horses eat 21 bushels of oats in a given time ; 
how much will 20 horses eat in the same time ? 

An3. 70 bu. 

4 If 20 horses eat 70 bushels of oats in a certain time ; 
how much will 4 horses eat in the same time ? 

Ans. 14 bu. 

6 If a family of ten persons use 7 bushels 3 pecks of 
wheat in a month ; how much will serve them when » 
there are 30 in the family ? Ans. 23 bu. 1 pe. 

6' If 14 lbs. of su^r cost 75 cents, how many pounds 
can be bought for three dollars ? Ans. 56 lbs. 

7 If 4 hats cost 12 dollars, what will 27 hats cost at 
the Mame rate ? Aus . $81 . . 




I 



SINGLE BUUS OF THRJBS. 9$ 

8 If 20 yards of cloth cost $85, what will 324 yards 
cost at the same rate ? 

Ans. J1377. 

If 2 gallons of molasses cost 70 cents, what will 2 
hogsheads cost ? And. $44 , 1 0. 

10 If 1 yard of cloth cost $3,25 cts., what will be the 
eost of 6 pieces, each containing 12 yds. 2 qrs. ? 

Ans. $243,75 cts. 

1 1 If 3 paces or common sfeps of a person be equal to 
3 yards, how many yards will 160 paces make? 

Ans. 106 yds. 2 ft. 

12 If a person can count 300 in 2 minutes, how many 
can he count in a day ? Ans. 216000. 

13 What quantity of wine at 60 cts. per gallon can be 
bought for $37,80 cts. Ans. 63 gal. 

14 If 8 persons drink a barrel of cider in 10 days, how 
many persons would it require to drink a barrel in 4 days? 

Ans. 20. 

15 If 8 yards of cloth cost $12, what will 32 yards 
cost? Ans. $48.^ 

16 If 3 bushels of com cost $1,20, what will 13 bush-; 
els cost ? Ans. $5,20. 

17 If 9 dollars will buy 6 yards of cloth, how many 
yards will 30 dollars buy ? Ans. 20. 

18 If a man drink 3 giUs of spirits in a day, how much 
will he drink in a year ? Ans. 34 gaU 1 pt. 3 gi. 

19 If 12 horses eat 30 bushels of oats in a week, how 
many bushels will serv^ 44 horses the same time ? 

Ans. 110. 

20 If a perpendicular staffs feet long, cast a shadow 5 
feet 4 inches, how high is that tree whose shadow is 
104 feet long at the same time ? Ans. 117 feet. 

f 

EXERCISES. 

1 If 12 acres, 2 roods, produce 525 btMhels of com,, 
how miany bushels will 62 acres, 2 roods produce ? 

Ans. 2625 bu. 
3 If 7 men plmigh 6 acres, 3 roods in a certain time, 
how many acres will 96 men plough \w N.Vv^ ifts»ft ^xxwivX'V 

Ans. 92 A. ^ R. \\V^^. Vi. -j^rV] 
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3 Suppose 3 men lay 9 squares* of flooring in 2 days; 
how many men must be employed to lay 45 squares in 
the same time? Ans. 15 men. 

4 If 7 pavers lay 210 yards of pavement in one day; 
how many pavers would be required to lay 120 yards in 
the same time i Ans. 4 pavers. 

5 If 2 hands saw 360 square feet of oak timber in 2 
days; how many feet will 8 hands saw in the same time? 

Ans. 1440 feet. 

6 An engineer having raised a certain work one hun- 
dred yards in 24 days, with 5 men; how many men must 
be employed to perform a like quantity in 15 days! 

Ans. 8 men. 

7 If 3 paces or common steps be equal to 2 \'ards; how 
many yards will 160 such paces make ? 

Ans. 106 yd. 2 ft. 

8 If a carriage wheel in turning twice round, advance 
334eet 10 inches; how far would it go in turning round 
63360 times i Ans. 203 miles. 

9 Sound flies at the rate of 1142 feet in 1 second of 
time ; how far off may the report of a gun be heard in 1 
minute and 3 seconds? 

Ans. 13 miles, 5 fur., poles, 2 yd. 

10 If a carter haul 100 bushels of coal at every 3 loads ; 
how many days will it require for him to load a boat with 
3600 bushels, suppose he haul 9 loads a day ? 

Ans. 12 days. 

hu, bu, da, da. 
As 300 : 3600 : : 1 : 12. 

11. If 8 men can reap a field of wheat in 4 days; how 
many days will it require for 16 men to do it? 

Ans. 2 days. 

12 Sold 10 yards of linen, at 5 dollars 50 cen'9; what 
was it a yard! Ans. 55 cents. 



*A Square is 10 feet long and 10 feet vide, or 100 square feet. 
This measure is employed in estimating tlie quaiii'ty of flooring, roof- 
gv ij]g, treathef'boaid'uigj &c. 
// ' ____^ 

L f- ■ . • » I I I ■■Ki.i H"* -••i III. "■ 
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13 If 7 pounds of cheese co^t 87* cents; what mu9t I 
pay for 1211 pounds? Ans. 15 del. 25 ct. 

14 If 1 ounce of silver cost 72 cents; what will 3 pounds 
5 oiuces come tof Ans. 29 dol. 52 cl. 

Why do you multiply the second and third terms to« 
gether and divide by the first? 






What will 24 pounds 
of bacon cost at 50 ct. 
&)r every 4 pounds! 

lb. lb. ct, ct. 
As 4 : 24::50:300 



If 4 pounds cost 50 cents, divide the 
50 cents by 4, gives the price of 
1 pound: thus 4 into 50 r2k. If 
1 pound cost I2i cents, 2 pounds 
will co6t twice that; three pounds 
three times, and 24 pounds will cost 
24 times lii ct. ; that is 300 cts. or 3 
dd. ' 



as. 

4)50 



If the second and third terms -be 
multiplied together, and their product 

divided by the first, the result will be 

7T" , n ii_ ^® WLmo as it is when the third is di- 

12^ the price <M lib. vided by the first, and the quodcut 
24 multiplied by the seoood* 






50 
25 

300 ct. the price of 24 lb. 

15 If 15 yards of broad cloth cost 80 dollars ; what will 
75 cost. Ans. 400 dollars. 

16 A man bought U yards linen for $3 50 cts;; what 
is the worth of 1 qr. 2 na. at the same rate. 

Ans.- 621 ct. 

17 If 321 bushels of salt cost $240 75 cents; what 
was it per bush6l? Aas. 75 cents* 

18 If the moon move 13 deg. 10 min. 35 sec. in one 
day; in what time does it perform one revolution? 

' Ans. 27da. 7hr8. 43ipin. 

deg. fttin. sec. deg^ da. 
Ab 13 10 35;360::1 



£ 
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96 amcuLB xmji op ramMB. 

1ft If a staff 4 feet long, casta shade Y feet on 
ground; how high is a steeple whose shade is al 
same time 198 feet. Ans. 

20 If a man's annual income be 1333 dollars, an 
spend 2 dollars 14 cents a day; what will he save a 
end of one year! Ans; ^51 £ 

21 Suppose A. owes B. 791 dds. 60 ct., and can 
only 37& cts. on the doUai ; how much must B. rec< 

Ans. $296 6 

22 Bought 3 casks of iraisins, each containing 3 
1 qr. 14 lb.; how much did they cost at $6 21 ct. 
cwt.* Ans. $6S 

PROPORTION— DIRECT AND INVERSE 

Hitherto, pn^rtion has been treated in general te 
it now remains to consider the two kinds, Dnuscn 
Invsbse. 

DiBBGT Pbopostion IS that in which taMre reqi 
mare, or less requires lbbs. Thus: 

yd. yd. dol. If 2 yd. cost 4 doL, 124 yd. 

As 2 : 124 : : 4 '''^^ ^^""^ ^ y^-* ^^ ^*^ ''^'^ 

I * ' ' 4 dol. 

' yd. yd. dol. And, if 1^4 yd. cost 348 doL; 

As 124 : 2 : :248 betagte* will cost fc«r. 

That IB, more jrards requite 
money, uid ku yamis cost lett u 

tmrsRSB Pbqportion is that in which more reqi 
less; and less requires mare. Thus: 

If 12 men built a wall it is supposed that 12 men pc 

in 4 days; howmany * P*«? ^J*?»* jlf ^'T'L' 

«.««n M */a^ ui^QA « P'®^® ^ ^<*'* 18 to be done m 8 
men can do it m 8 days t this wiU require a lot number of 

that is, more days require leu m 

STATSD. Here it is supposed that li 

.da.da. m. m. P«rforj»ed a piece of woik in 8 

:As4:8inversely::12.6 *}^.ir» l'^*** donein4 

I fill. thw will require mor» men. Tl 

, , * more days require feftt men, an 

da. da. m. m. days requiie more men. 

As8: 4 directly:: 12 . 6 

mssss^ssstsssasaBmammmtammsmsummmamimmmm 
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AH the past exercises in proportion are Dif€0—thf 
following will be v 

INVERSE PROPORTION, 

Questions in Inverse Proportion^ may be stated and 
solved by the same rule that is given for Direct Propor- 
tion. 

EXERCIS£S. 

1 If 6 mowers mow a meadow in 12 days; in what 
time will 24 mowers do it? Ans..3 da. 

2 If a man perform a journey in 6 days, when the 
days are 6 hours long; in what time will he do it when 
they are 12 hours long? Ans. 4 da. 

3 If, when wheat ,is 83 cents a bushel, the cent loaf 
weighs 9 ounces ; what ought it to weigh when wheat is 
$1 241 cts. a bushel? Ans. 6 oz. 

4 If 100 dollars principal in 12 months gain dollars 
interest; what principal will gain the same interest in 
8 months? Ans. $150. 

5. If 12 inches long and 12 inches wide, make 1 
square foot; how long must a board be that is 9 inches 
wide, tamake 12 square feet? Ans. 16 fl. 

6 A. lent B. 500 dollars for 6 months ; how long must 
B. lend A. 220 dollars to be equivalent? 

Ans. 13 months, 19 days.-}- 

7 There is a cistern having a pipe that will empty it 
in 12 hours; how many pipes of the same capacity will 
empty it in 15 minutes? Ans. 48 pipes. 

8 A certain building was raised in 8 months by 120 
workmen, but the same being demolished, it is required 
to be rebuilt in 2 months; how many workmen mus^ be 
employed? Ans. 480 men^ 

I 9 If for 48 dollars 225 cwt. be carried 512 miles; how 
many hundred weight may be carried 64 miles for the 
same money? Ans. 1800 cwt. 






*A moDth is estimated at 30 days, unless a particular montli t 
refened to. 
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,10 IF 48 men can build a wall in 34 days; how many 
men can-do it in 192 davs? Ans. 6 men. 

11 How many yards of carpeting 2 ft. 6 in breadth, 
will cover a fl(X)r that is 27 feet long and 20 feet wide ? 

Ans. 72. 

12 What quantity of shalloon that is 3 quarters wide, 
will line 7i yards of cloth that is 14 yd. wide? 

Ans. 15 yd. 

13 How many yards of ihatting that is 3 quarters wide, 
will cover a floor that is 18 feet wide and 60 feet long? I 

Ans. 160. 

14 In what time will $600 gain the same interest that 
$80 will gain in 15 years? Ans. 2 years. 

QuetHons, 

What is proportion ? 
When is tho proportion direct? 
When is it inverse? 

Why is the proportion inverse in the last question? 
A. because it is more money requiring less time. 

Why is the proportion inverse in the 11th question? 
A. because the shalloon is narrower than the cloth; 
that is less width requiring more length. 

Why i9 the 10th question inverse? 

FSOHISCUOUS £X£BCISEa. 

1 A certain steeple standing upon level ground, casts a | 
shadow to the distance of GSS feet 4 inches, when a 
staffs feet long, perpendicularly erected, casts a shadow 
of 6 feet 4 inches; what is the height of the steeple? 

Ans. 300 ft. 

2 A ship's company of 15 persons is supposed to have 
bread enough for a voyage, allowing each person 8 oun- 
ces a day, when they take up a crew of 5 persons, with 
whom they are willing to share; what win be the daily 
allowance of each person now ? Ans. 6 oz. 

^ Bought 215 jards of broad cloth at 6 dollars a yard; 
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what was the prime cost, and how must I sell it per yard 
to gain $135 on the whole. 

Ans. prime cost $1290,00; to he sold for $6,62| per 
yard. 

4 If 100 men can complete a piece of work in 12 days ; 
how many can do it in 3 days? Ans. 400 men. 

5 If a board be 4i inches wide ; how long a piece will 
it take to make 1 square foot? Ans. 32 in. 

6 A pole, whose height is 25 feet, at noon casts a 
shadow to the cistance of 33 feet 10 inches; what is the 
breadth of a river which runs due East at the bottom of 
a tower 250 feet high, whose shadow extends just to the 
opposite edge of the water? Ans. 338 ft. 4 in. 

7 A plain of a certain extent having supplied a body of 
3000 horses with forage for 18 days; how long would it 
have supplied 2000 horses? Ans. 27 da. 

8 A piece of ground 1 rod wide and 160 rods long,| 
makes 1 acre; how wide apiece must I have across the 
end of a farm 32 rods wide to make an acre? 

Ans. 5 rods. 

9 I have a floor 24 feet long, and 15 feet wide, which I 
wish to cover with carpeting that is 3 quarters of a yard 
wide; bow many yards must 1 buy. 

Ans. 53 yards, 1 foot. 

10 How much land at $2,50 an acre must be given in 
ejtchange for 380 acres worth $3,75 an acre? 

Ans. 540 acres. 

11 What is the weight of a pea to a steel-vard, which 
is 39 inches from the centre of motion, will balance a 
weight of 208 lbs., suspended at the draught end 3 quar- 
ters of an inch? Ans. 4 lb. 

12 If $28 will pay for the carriage of 6 cwt. 150 
miles; how far should 24 cwt. be carried for the same 
money? Ans. 371 miles. 




liK) DOUBLE RULE OF THREE. 

COMPOUND PROPORTION^ 

OR 

THE DOUBLE RULE OF THREE. 

DIRECT AND nVVERSE. 

CoaiFOUNDv Proportion is two or more series of pro- 
portioniils combip.ed. 

Five, seven, nine, or other odd number of terms, 
is always given to find a sixth, eighth, or tenth, &c*, or 
answer. 

Rule for the Statement, 

Place the numbers that is of the denomination in which 
the answer is required to be, in the third pl^ce. Then: 

Consider separately each pair of similar terms and 
place them agreeably to the rule for Simple Proportion. 

or. 

Work by two separate statements in simple propor- 
4b 



tion. 



Rtde for the Solnium» 



Reduce the several pairs of terms to similar denom- 
inations as in single proportion, and the last to the lowest 
denomination given : Then 

Multiply the two initials^ or leA hand terms togethei 
for a DIVISOR, and the other three for a dividend. 

Divide the latter hy the former j^^nd the quotient wiW 
be the answer, in that denomination to which thp thinl 
term was reduced. 

EXASIPLES. 

1 . If 6 men in 8 days build 10 rods of wall, how mucl 
will 18 men build in 20 days? Ans. 300 rods. 

* It would be well for the pupil to woik each sum both ways. 
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Men men '^^ answer is requited to be 

As 6 : 18 rods ^ven in rods: Aenrorf. muslbe 

, , ji^ the third term. If o men build 

da. Oa. : : 4U 40 rods, 18 men will buUd more; 

As 8 : 20 then more (18 men) must occupy 

-^ — — the second^ and leu (6 ilien) the 

48 360 ^^ Pl*c®- 

Ar^ If 8 days produce 40 rods, 20 

days will produce more; then 

"""■""■ more (20 dajrs) must occupy the 

48)14400(300 second^ and /en (8 days) the^rii 

144 plax:e. 

. . N. B. The firrt pair, or two 

^ upper terms must be alike. Also 

Oil the lower pair must be alike. — 

That is, both must be men or both dctysy both hours or both bushels, &c. 

2. If 6 men in eight days eat lOlb. of bread, how 
much will 12 men eat in 24 days? Ans 60. 

men 6 : 12i . ,q ,, 
days 8 : 24, • • ^"- ^- Contracted. 



6 : 12 2| 
268 8 : 24 31 

10 



101b. 



6 

48)2880(60 Ans. 10 

288 — 







60 Ans. 



3. Suppose 4 men in 12 days mow 48 acres, how 
many acres can 8 men mow in 16 days? , Ans. 128A. 

4. If 10 bushels of oats be sufficient for 18 horses 20 
days, how many bushels will serve 60 horses 36 days, 
at that rate! Ans. 60bu. 

5. Suppose the wages of six persons for 21 weeks be 
288 dollars, what must 14 persons receive for 46 weeks? 

Ans. $1472. 

6. If the carriage of 8cwt. 128 miles cost $12.80, 
what must be paid for the carriage of 4cwt. 32 mi^esf 

Ans. $1.60. 

7. If 37lb. of beef be sullicient for 12 persons 4 days, 
how many lb. will suffice 38 men 16 davs? 

, 
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8. If a man can travel 305 miles mdO days^ when 
the days are 14 hours long, in how many days can he 
travel 1058 miles, when the days are 12| hours long? 

Ans. llOdays.4.2540. 
0. If the carriage of 24cwt. for 45 miles be 18 dol- 
lars, how much will it cost to convey 76cwt. 121 oriles? 

Ans. $153 26 cts.+720. 

10. A person having engaged to remove 8000cwt. in 
9 days; removed 450()cwt. in 6 days, with 18 horses: 
how many horses will be required to remove the balance 
in the remaining 3 days? Ans. 28 horses. 

11. If 3 men reap 12 acres 3 roods in 4 days 3 hours, 
how many acres can 9 men reap in 17 days? 

Ans. 153 acres. 

men men 

3:9 a. r. Analysis. 

d. h. d. : : 12 3 If 3 m. reap 12 a. 3 r. 

4 3 : 17 4 1 m. rea 4 a. 1 r. and 

12* 12 — 9 m. reap 38 a. 1 r. 

— 51 

51 204 If4d.8h. reap38a. 

3 9 1 r. 1 d. reap 9 a. and 

■ 17 d. reap 153 a. Ans. 

153 1836 

51 



1836 
9180 



153)03636(612 roodb^ or 153 acm 
918 



183 
153 

306 
306 



*77ie dky k here estimated at tweWo Kqutb. 
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12. If 40 men build 32 rods of wall in 8 days, work- 
ing 10 hours each day ; in how many days will 60 men 
build 48 rods, working 12 hours a day ? 

Ans« 6 days, 8 hours. 
Men men Multiply all the initial 

60 : 40 terms (or 60, 32, and 12) 

rods rods days together for a divisor: and 

32 : 48 : : 8 the other four for a diti- 
hours hours dend. 

12 : 10 

13. If 36 men dig a cellar 60 feet long, 24 feet wide, 
and 8 feet deep, in 16 days, working 16 hours per day, 
how many men can dig a cellar 80 feet long, 40 feet 
wide, and 12 feel deep, in 20 days, working 12 hours per 
day? Ans. 128. 

Questions. 
VHiKt 13 compound proportion? 
How do you state questions in compound proportion? 
Which terms do you multiply together for a divisor? 
Which for a dividend? 
What other method is there? 



PRACTICE. 

Pkactice is a short and expeditious method of per- 
forming various calculations in business. 

Case 1. 
When the given price is less than one dollar. 
RuLE.-^Set down the given number as one dollar, 
and take such aliquot part^ or parts of that number, as 
the price is of one dollar, for the answer.' 

■ I. III! Illlll 11. » I I 

''A^ aliquot part of a number is any number that will divide ^t 
without a remainder; thus 4 is an aliquot part of 20; and 8 of 40; 
and 25 cents is an aliquot part of 100 cents, (or $1.) because 25 cts. 
are contained in 100 cts*, an even number of times, without a remain- 
der. 



L 



J 



*■« 



mmmtm 



104 



CTS. 

50 

33^ 

25 

20 

121 

10 

5 
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TABLE OF ALIQUOT PARTS. 



4. 
8 



2 
I_ 

8 
1 

J 
I 

¥ 
I 

TT7 
1 

JZ 
1 

ITF 
_I_ 

25 
1 



2, 

o 
p" 



CWT. 
10 

5 
4 
2 
1 

qr. 

2 

1 
lbs. 
16 
14 

8 

7 



.VJ ? 



37 



1 

¥ 
1 

T 



1 

T 

8 
1 

TT 
1 



O 
P 
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KOODS. 

roods 
2 
1 

perches 
20 
10 
20 
10 

8 

5 

4 

2 
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1 
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4 
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EXAMPLES. 

1. What will 826 bushels of wheat come to at 25 cts. 



a bushel? 
cts. $ 



25 



1 



$ 



826 



206,50 



Ans. $206 50 cts. 

83(3 bushels, at one dollar a bushel, will 
cost 826 dollars : at 25 cents, or ^ of a 
dollar, it will cost one fourth as much. 



2. What will 934 gallons of molasses cost, at 50 cts* 

a gallon? Ans. $467. 

cts. 



50 



1 

3" 



$ 



934 
467 



3. What will 1832 bushels of salt cost, at 75 cents a 



bushel? 
cts. 
50 
25 



2 
I 

J 



1832 

,916 cost at 50 c. 
458 cost at 25 c. 



Ans. $1374. 

At 50 cents the cost will be 
k as much as — at one doUair. 

At 25 cents the cost ->yilMM 
i as much as — at dOT'^ts. ''^ "" 




^1374 cost at 75 c. 
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cts. 

50 

25 



1 

s 

4 



1832 

916 ct. at 50. 
458 ct. at 25. 



As before ; the cost at 50 cts. will 
be i as much as — at 1 doliar. 

At :25 cts. it will be :( as much 
as — at 1 dollar. 



$1374 ct. at 75. 

4. What wili 680 pounds of sugar cost, at 10 cents a 
pound? $68. 

5. What will 742 pounds of pork cost, at Q\ cts. a 
pound? Ans. $4637icts. 

6. What must I pay for 371 pounds of bacon, at 12 j 
cts. a pound ? Ans. $46 37 J cts, 

7. How much will 8750 bushels of rye cost, at 62^ 
cts. a bushel? Ans. $5468 75 cts. 

8. How much must be paid for 4360 square feet of 
mn.rble, at 87i cents a foot? Ans. $3815. 

9. What will 468 square yards of plastering cost, at 
181 cents a yard? Ans. $87 75 cts. 

10. How much will be the cost of laying 856 perches 
of stone, at 93} cents a perch? Ans. $802 50 cts. 

11. What will the digging of a cellar, containing 180 
cubic yards, cost, at 20 cents a yard? Ans. $36. 

12. What will be the cost of hauling 248 cords of 
wood, at 314 cents a cord? Ans. $77 50 cts. 

13* What must be paid for 432 perches of stone, at 
374 cts. a perch ? Ans. $162. 

14. llow much must be given for 724 days labor, at 
564 cents a day ? Ans: $407 25. 

15. What will 742 bushels cost at 10 cts. Ans. $71 20 



& 



16. 


732 


15 


109 80 


)7. 


732 


20 


146 40 


18. 


475 


25 


118 75 


19. 


684 


30 


205 20 


20. 


756 


35 


264 60 


21. ^ ' 


927 


40 


370 80 


22. 


821 


50 


412 00 


28. 


682 


55 


375 10 .1 


Q4. 


341 


00 


204 ^vl 


25. 


764 


'l^ 


V^'^ 



as 



£2 



106 
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28. What will 852bu8tiQl8costat6i cts.? Ans.$: 

29. 436 124 

30. 724 I8i I 
1 81. 956 31i S 

32. 742 37* 2 

33. 274 43i IJ 

34. 732 564 4 

35. 845 624 b% 

36. 684 681 ^ 

37. 274 . 8U 25 
3a 386 931 3C 



Case 2. 
TFAen /Ac ^i?en jTrice is mobe <Aan one i^oZZai 
Rt/le. — ^Multiply the given sum by the numl 
dollars, and take the aliquot part or parts for the 
as in CaiM 1. 



examples. 
1. What will 342 cords of wood cost, at 3 doll 
cents a cord? 4^8. $12i 



cts. 
50 



25 



1 

a 



1 

1 



342 
3 

1026 

171 

85 



50 



343 cords at $1, will cost |342 
it will cost 3 uiTies ^^34^; at 50 
will cpst i as much as it will at jl. ; 
25 cents, i as much as it will at 
which added together, will be the 
$375. . 



£JL 



2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
JO. 



1282 50 

What wUl 250 acr. cost at $4 624' 
435 5 874 
273 6 124 
942 7 374 
846 3 6Si 



957 
236 
754 
9a2 



5 75 

6 93f 
3 66i 

27 25 



Ans.^llB 
255 
167 
604 
311 
550 
163 
'\ 268 
2539 
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TF%€n fA^ ghen quantity consists of several denom- 

intUions, 

« 

Rule. — ^Multiply the given price by the number of 
hundred weight, acres, yards, or pounds, &c. aad take the 
aliquot parts for the quarters, roods, feet, or ounces, &c. 

BXAHPLES. 

1. What will 240 acres, 2 roods, 10 perches, cost at 
$ 15 25 cents an acre? Ana. $3668 57i cts. 

$ 
1525 

240 



Sr. 



10 p. 



1 



1 

J 



61000 
3050 
762i 
954-f-2 rem. 

3668571 



2. What will 29 yards, 4 feet, of stone pavement cost, 
ftt $2 25 cents a yardf Ans. $66 25cte. 





8 aquaro feet 


1 


225 
29 




1 


1 


2025 
450 
75 
25 






• 


6625 
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3. What will 32 pounds 8 ounces of silvei 
at $15,62i a pound ? Ans. $51 



6 oz. Troy 



1^ 

2 



20BL 



I 

3 



$15621 
32 

16 
3124 
4686 
781 i 
2304-}-2Rem. 



510 414 

4. What will 27 cwt. 3 qrs. cost, at $23 50 
twt.? Ans.$65 

5. What will he the cost of 47 lb. 10 oz. (Ti 
$1 25 cts. Ans. $ 

6. What will 64 yds. 3 qrs. cost, at $2 25 a yai 

Ans. $14 

7 Sold 83 yards 2 qrs. of cloth' at $10 50 a 
what does it amount to? Ans. $8 

8. What will the laying of 28 squai^s, 75 feet oi 
ing cost,' at $2 25 cts. a square? Ans. $6 

9. What is the cost of 27 cords, 96 feet of fire w< 
$3 75 a cord. Ans.,$U 

10. What is the value of 423 gals. 3 qts. at $1 ' 
a gallon? Ans. $600 ! 

11. What is the value of 765 gals. 3 qt. 1 pt. at^ 
cents a gallon? Ans. $1675 3 

12. What is the value of 5hhdB. 31i gals, at $ 
cts. a hogshead? Ans. $259 

13. What is the value of 17 hhds. 15 gals. 3 
$34 75 cts. per hogshead ? Ans. $1 1 10 93 v.ti 

14. What is the value of 120 bu. 2 pecks, at 3S 
a bushel? Ans. $42 17 cU 

15. What is the value of 760 bu. 2 peck?, 2 qts. 
17 cts. a bushel ? '" Ans. $913 25 

16. What is the value of 1354 bu. 1 peck, 5 qts 
at 25 cts. a bushel? Ans. $338 60 cts. 

17. What is the value of 35 acres 2 roods 18 pe 
'at 54 dollars 35 cts. an acre? Ans. $1935 53 ct 
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^Vhat is practice? 

What is the rule for the solution of questi<m8 in prac- 
tice? 

What is an aliquot part? 

Are 50 cts. an aliquot part of 100 cents? 

What part of $1 is fifty cents? 

What part of $1 is 33i cents? 

What part of $1 is 25 cents? ' 

WTiat part of $1 is 12i cents? 

W^hat part of $1 is 10 cents? 

What part of $1 is 20 cents ? 

What part of $1 is 5 cents? 

What part of $1 is 4 cents? 

What part of $1 is 64 cents? 



TARE AND TRET, 

' ♦■■>■ 

Tabe and Tret are allowances made on tne weijght 
of some particular commodities. » * 

(xTOss weight is the weight of the goods, together with 
the vessel that contains them. 

Tare is an allowance for the weight of the vessel. 

Tret* is an allowance of 4 lb. for every 104, for 
waste, d&c. 

NecU weight is the weight of the goods, after all allow- 
ances are made. 

BUL£. 

Subtract the tare from the grossj and the remainder 
is the neat toeight, 

SXAiKFLES. 

1 Bought a chest of tea, weighing gross 63 lb., tare 8 
lb. — what are the neat weight and value, at 85 cents 
per M 

* As tret is never reguiarly allowed in (hia cou^tq \ XkS^ ^K.^t»3eQX ^V 
)s taken in this woik. 
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lb. 85 

63 gross — or, weight of the chest and tea 55 

8 tare— o|r, weight of the chest ■ 

_ 425 

55 Deat-^-or, weight of the tea itself 425 

$46,75 

2 Bought 5 hags of cofiee, weighing each 97 11 
tare of the whole 7 Ih. — ^^'hat are the neat wei 
value, at 25 cents per lb. ? Ans. 478 lb. neat — $ 

3 The gross weight of a hogshead of sulphur 
lb.; the tare 138 lb. — what are the neat weight 
value, at $4,75 per 100 lb.? 

Ans. 1206 lb. neat— | 

4 Bought 3 barrels of sugar, weighing as folio 
236 lb. gross, 23 lb. tare— 217 lb. gross, 22 lb 
225 lb. gross, 23 lb. tare — what are the neat wei 

I value, at $8 per 100 lb.? Ans. 610 lb. neat— 

5 ^Idd hogsheads of sugar, weighing each 1^ 
qrs. 14 lb. gross; tare 2 cwt. 1 qr. 27 lb. — what 
neat weight and value, at $11,50 per cwt.? 

Ans. 35 cwt. 1 qr. 15 lb. neat-— $406 

6 What is the neat weight of K tierces of rice, 
ing 48 cwt. 3 qrs. 12 lb. gross; tare 6 cwt. 12 ] 
what is the value, at $5,25 per cwt.? 

Ans. 42 cwt. 3 qrs. neat— $^2 

7 What is the neat weight of 28 hogsheads oft 
j weighing 201 cwt. 3 qrs. 12 lb. gross; tare 3. 

and what does it come to at $5 per cwt. ? . 

Ans. 173 cwt. 3 qrs. 8 lb— $869 . 

8 Bought 17 bags of grain, weighing 3561 lb. 
tare 2 lb. per bag^what is the neat? Ans. 9 

9 What is the neat weight of 16 bags of pepp€ 
weighing 65 lb. gross; tare U lb. per bag — ^and 
the amount at 30 cents per lb.? 

Ane. 1016 lb. neat— $: 
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10 In 14 hogsheads of sugar, weighing 89 cwt. ^ qfs, 
17 lb. gross; tare 100 lb. per hhd.-^how much neat 
weight, and what is its value, at ^ per cwt.t 

Ans. 77 cwt. 1 qf. 17 lb. neat-^$6d6,61i. 

11 What are the neat weight and value of 16 hhds. of 
tobacco, each weighing 5 cwt. 1 qr. 19 lb. gross; tare 
101 lb. per hhd., at £2 6s. lOd. per cwt.? 

Ans. 72 cwt. 1 qr. 4 lb. neat — £i69. Ss. 44d. 

12 Bought 6 hhds. of sugar, each 1126 lb. gross; tare 
117 lb. per hhd. — what are the neat weight and value at 
$8,75 per cwt. ? Ans. 6054 lbs. $529,724. 

13 What are the neat weight and cost of a hogshead 
of sugar weighing gross 986 lb. ; tare 12 per cent, (or 
12 lb. for every 100 lb.) at $8 per neat hundred pounds! 



Jb. lb. lb. lb. 
Asl00:986:: 12:118, 
lb. 
986 gross. 
118, tare. 



888, 



neat weight. 



lb. lb. lb. lb. 
Orasl00:88::986:868) 

868 
8 dol. 



$69,44 the value. 

14 What are the neat weight and value of 4 hhds. of 
sugar weighing gross 45001b. tare 12 lb. per cent, at $8, 
75 per cent. ? Ans. 3960 lbs. neat --$34630. 

15 Bought 10 hhds. of sugar, each 920 lb. gros?; tare 
10 ib. per cent. — what are the neat weight and value 
at $9,25 per cwt.? Ans. 8280 lb. neat- $765,90. 

16 Sold 3 casks of alum, each 675 lb. gross; tare 13 
lb. per cent. — what are the neat weight and value at $i4, 
25 per cent. Ans. 1762 lb. neat— $74,87.4375. 

Or, 1762 lb. neat— $74,88. 5nearly. 

17 What is the neat weight of 4.8001b.gross : tare 12 lb. 
percent.? Ans. 4224 lb. 

18 What are the neat weight and value of 4 hhds. of 
sugar, each 12 cwt. 1 qr. 14 lb. gross; tare 12 lb. per 
cwt. at $12,20 per cwt.f 

Ans. 44 cwt. 22 IW n^l— %^^ \^\ 'd^ 
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19 Bought 17 hhds. of sugar, weighing 201 cwi 
13 )b., gross; tare 10 1b. per cwU — what are t 
weight and value at $14 percwt.? 

Aos. 183 cwt. 2 qrs. 13 lb. neat- j^570 6! 



INTEREST. 

Interest is an allowance made for the use of 

PriTicipal is the sum for which interest is to 
puted. 

Rate per cent, per annum is the interest of ! 
lars for one year. 

Amount is the principal and interest added to{ 

Case 1. 

When the time is one year and the rate per cem 

nunUfer of dollars. 

^ RvLE.-^^Multiply the principal by the rate pc 
and divide by 100; the quotient will be the intc 
one year. 

EXAMPLES. 

1. What is the interest of 500 dollars for 1 yc 
per cent, per annum? 

$500 
6 



100-r-$30|00 Ans. 

2. What i^ the interest of 225 dollars for 1 yc 
dollars per cent, per annum? Ans. 

3. What is the interest of 384 dollars 50 cen 
year, at 5 dollars per cent, per annum? Ans. j 

4. What is the amount of $275 for 1 year, 
cent, per annum? Ans* $ 

$275 
6 




16,50 interest 
275,00 principal 

$291^ Qimoutit 
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5. What is the interest of 1654 dollars 81 cents for 1 
year, at 5 dollars per cent, per annum? Ans. $82 74-|-. 

6. What is the interest of 1500 dollars, folr 1 year, at 
k dollar per cent, per annum! Ans. ^ 50. 

7. What is the amount of $736, at 6 per cent, per 
annum, for 1 year. 760 dols. 16. 

8. What is the interest of 524 dollars, for 1 year, at 
5j dollars per cent, per annum? Ans. $27 51. 

9. What would be the interest of 842 dollars, /for 1 
year, at 5i dollars per cent, per annun^? Ans. $46 31. 

Case «. 

t: 

When the inierest is required far several years. 

Rule. — Find the interest for one year, and multiply 
the interest for one year by the number of years. 

EXAMPLES. 

1. What is the interest of '^00 dollars, for 4 yciars, at 
6 dollars per CQBt per annum? 

$500 
6 



3000 
4 



$120 00 Ans. 

2. What will be the interest of 540 dollars, for 2 years, 
at 5 dollars per cent per annum? Anfi4 $54 00. 

3. What would be the interest of 482 dollars, for 7 
years, at 6 dollars per cent per annum? Ans. $202 44. 

4 What is the amountof $736 8U 'with 7 years, nine 
soonths interest due on it, at 6 per cent, per annum? 

Ans. $1079 431. 

Note, — If the interest is required for years and months, 
multiply the interest for 1 year by the number of years, 
and take the aliquot parts of the interest for 1 year, for 
the months. 



1__ 
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6 mo. 



3 mo. 



6 

4420,87* interest 1 year 

7 



, 30940,12* interest 7 years 
2210,43} interest &m(Miths^ 
1105,21*+ 3 

1 

34261,78 interest for 7 yr. 9 mo. 
73681,25 principal 

110794303 amount 



5. What is the amount oT^SG^ 25 for 4 years 6 m 
at 6 per cent, perannum? Ans. $460 05 

■ ■ ■» 

» - * * * 

V Case 3. 

When the interest is required for any number of month 
loeeks or daiys, less or tnore than one year: 
Rule.-— Find the interest of the given sum for oi 
jyear Then, by proportion, 
As 1 year 

Is to the given time, 

So is the interest of the givezt sura (for 1 year) 
To the interest for the time required. 
I Or take the aliquot parts of the interest for one yes 
for the given time, as in note, Case-^. 

ESAM7LSS.. 

1. What is the interest of $560 for 2 years and 6 id 
at 5perct. per annumf' Ans j^7 

560 
5 




2800 interest for 1 yeas 
2 yeacB 

5600 
1400 



$70 00 interest for 2 yean <S umsq^. 



«^ 
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2. What is the interest of 325 dollars, for 4 years and 

2 months, at 4 dollars per cent, per annum} , 

Ans. $54 16 cts. 6m. 

3. What is the interest of 840 dollars for 5 years and 

3 months, at 4 dollars pet cent, per annum? 

Ans. ^I'i'e 40. 

4. What is the interest of 840 dollars, for 3 yf ars ajid 

4 months, at 7 dollars per cent, per annum? 

Ans. $313 60. 

• 5. What is the interest of 560 dollars, for 4 months, at 
6 dollars per cent, per annum? 
5B0 
6 
— '— • 4n. m. $ cts. $ ctsj 

\ 100)33 00 As 12 : 4 : : 33 60 : 11 20 Ans. 

6. What is the interest of 1200 dollars, for 15 weeks, 
at 5 dollars per cent per annum ? Ans. $17 30. 

7. What will be the interest of* 240 dollars, for 61 1 
days, at 4^ dollars per cent, per annum? Ans. $1 90.-{- 

8., What is the interest of $1000, for 14 month?^ at 7 
per cent, per annum? Ans. $81 661. 

9. What is the interest of 450 dollars, for 6 months 
aad>20 days, at ^i dollars per cent per annum? 

Ans. $13 75. 

10. What is the interest of 375 dollars 25 cents^ for 3 
years 2 months 3 weeks and 5 days, at 6 dollars per ct. 
per annum? Ans. $72 92.-|- 

: 11. What is the amount of $736 for 28 weeks, at 10 
per cent, per annum? Ans. $775 63. 

Case 4. 
To find the interest of any sum for any number of daySy 

as computed at banks. 
Rule. — Multiply the dollars by the number of dstys,' 
and divide by 6 ; the quotient will be the answer in mills. 
The interest of any number of dollars fdr 60 days, a^ 
6 per cent, will be exactly the number of cents; and if 
any other rate per cent, is required, take aliquot parts, 
and add or subtract according as tha t^^^'^^x 5:«s^.-*W 
' more or less than 6. 
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EXAMPLES. 

1. What is ih6 interest of 563 dollars, for 60 days, at 

6 per cent, per annum — and likewise at 7 per ct. per an.? 

$563 Ans, $5,63 at 6 per dent. 

• 60 $6;56.8 at 7 per cent. 



' 6^33780 
in.atV -- — — * 

6p^rS 5630 mills, . 1 v 

cent.1 



' $5630 
938 



Interest at 7 per cent. 6568 mills. 

2. What is the intei'est of 854 dollars, for 30 days, at 
6 per cent per annum? - Ans, $4 27. 

• 3. What is the interest of llOOdollarSyfor 48 days, at 

5 per cent, per annum? Ans. $8 80. 
' 4. What is the interest of 3459 dollars, fi)r 75 days, at 

6 per cent, per annum? Ans. $43 23 cts. 7 m.-|- 

5. .What is the interest of 1500 dollars, fi)r 60 days, at 
5 per cent, per annum? Ans. $12 50. 

♦ ^ , 

Case 5. 
7^6 ajAottnt,, timej and rate per cent, giveny to Jiud the 

principal, 
'* R9LE.-7-Find the amount of 100 dollar^ for ^he time 
required, at the given rate per cent^ 

Then, by proportion, as the amount of 100 dollars for 
the time required, (at the given rate per cent.) is to the 
amount given, so is 100 dollars to the principal required. 

t> EXAMPLES. 

1, What principal, at interest for 8 years, st 5 per "Ct 
per annum, wiH amount to 840 dollars? Ans. $600. 
« 5 dollars 
8 years 

4Q. M. of $100 for 8 yr. 

100 ' $ $ $ $ 

— 140 : 840 r: 100 : 600 

140 Axtit.,o{ $\m for 8 yr. 
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2. What principa], at interest, for 6 years, at 4 per 
cent, per annum, will amount to $1240. Ans.J|^lGOO 

3. What principal, at interest for 5 years, at 6 per ct. 
per annum, will amount to 2470 dollars? Ans. $1900. 

• Case 6. 

TTie principal, amount, and time given, to find the rate 

per cent, '• 

Rule. — Find the interest for the whole time ^iven, by; 
subtracting the principal from the amount. 

Then, as the principal is to 100 dollars, so is ^e in- 
terest of Uie principq| for the given time, to the interest 
of 100 dc^lsu's for the same time. 

Divide the interest last found by the time, and the 
quotient will be the rate per cent, per annum, 

Or by compound proportion. 

EXAUPUBS. 

1. At what rate per cent, per annum, will 600 dollars 
amount to 744 dollars, in 4 years? Ans. 6 per cent* 

$744 amount As 600 : 100 :: 144 : 24. 

600 principal , yr. $ 

4) 24 (6 rate per cent 

' 144 interest 

Or by compound proportion : 

As 600 : 100 $ $ 

yr. yr. ; : 144 : 6 rate per cent. 
4:1 . 

2. At what rate per cent, per annum, will $1200 
amount to $1476, in 5 years and 9 months? "* 

Ansi 4 t>er cent. 

3. If 834 dollars, at interest 2 years and 6 ^months, 
amount to 927 dollars 82i cents, what was the rate per 
cent, per annum? Ans. 4i per tent. 



s 
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Casb 7. 
7b find the iimey vohenihe principcdy amount^ 

per cent, are given. 
Rule. — Divide the whole interest by the u 
the principal for ome year^ and the quotient s 
time required, or by proportion. • 

EPAMPLES. . 

1. In what time will 400 dollars amount tc 
lars, at 5 per cent, per annum? Am 

400 5^ 

6 400 

-^ — $ $. Y. Y 

2Olt0 20)120(6 20 t 120 : : 1 : 6 

2. In what time will £1600 amount to £^ 
per cent, per annum? Ant 

3. Suppose 1000 dollars, at Ak per cent, pi 
amount to 1281 dollars 25 cents^ how Ipng wt 
terest? Ans. 



COMPOUND INTEREST. 

Compound interest is that in which the ii 
one year is added to the principal, and that 
the principal for the second year; and so o 
number of years. 

Rule. — ^Find the amount of the given sum f< 
year by sim't)lc interest, which will be the princi 
second year; then find the amount of the pri 
the second year for the principal for the third 
so on for any number of years. 

Subtract^ the first principal from the amoun 
remainder will be the compound interest requi 

EXAMPLES. 

1. What is the compound interest of 150 do! 
\ yease, a( 4 per cent per annum? 

Ans. { 



•^"^ 
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$150 $150 

4 * 6 inst 1st year 

6100 int. lyr. 156 amount 1st year 

6^4 int. 2d year 

•156 162^ amount 2d year 

4 6^48.9 int. dd year 

6|24 168,72.9 amount 3d year 

6,74.9 int. 4th year. 

^M 175,47.8 amount 4th year 

4 7,01.9 int. 5th year 

i8.96 182,49.7 amount 5th year 

150,00.0 principal 

32,49.7 compound int. for 5 years. 

2. What is the compound interest of 760 dollars, for 
fears, at 6 dollars per cent, per annum? 

Ans. $145 17 cts. 2 m.+ 

3. What is the compound interest of {11242 50 Cts., 
r 4years, at 6 per cent, per annum? 

Ans. $63 65 cents. 

4. What is the amount of 1300 dollars, for 3 years, 
5 dollars per cent, per annum, compound interest? 

Ans. $1504 91 cts. 2 m.+ 

5. How much is the amount of 3127 dollars, for 4 
»ars, at 41 dollars per cent, per annum, compound in- 
test? Ans. $3729 OOcts. dm. 

QuestioM. 
What is interest? 
What is the principal? 
What is the rate per cent. 
^Vhat is the amount? 

'^Rpw do you proceed when -the interest for several 
Kars i» required? 
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What is to be noted if the interest is required 
years and months? 

When the interest is required for any numbe 
weeks or days, less or more than one year, how do 
perform the operation? 

How do you proceed to find the interest, at 6 per < 
for any number of days, as computed at banks ? 

\\liat is to be observed when the interest is ftt 
other rate than 6 per cent.? 

How do you proceed, when the principal, amount 
time are given, to find the rate per cent.? 

How do you find the time, when the principal, am< 
and rate per cent, are given? 

What is compound interest? 

How is compound interest <?(»nputed? 



FSOMISCirOUS EZEKCBSES. 

1. What is the interest of 620 dollars ^5 ceoits 
years, at 5i per cent per aimum? 

Ana. $176 56 8 m 

2 What is the interest of $420, for 1 year, 
per cent, per annum? Ans. $21 

3 What is the interest of 1450 dollars, for 60 < 
at 6 per cent.- per annum? Ans. $14 5( 

4 What is the compound interest of $626 25,-; 
years, at 5^ per cent, per annum? 

Ans. $1031 

5 What is the interest of $1659 for 3 weeks, at < 
cen^ per annum? Ans. $3 8$ 

6 [n what time will 500 dollars amount to lOOC 
lars at b per cent, per annuin, simple interest? 

Ans. 12 years, 6 mo 

7 What principal, at interest for 6 years and 6 mo 
at 2 per cent, per annum, will amount to 250 dolla 

Aas. $221 23 cU. 

8 At what rat^ per cept. piejr^mun, will $300 a^ 
to $450, in 5 years? Ans. 10 per 
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INSURANCE, COMMISSION, AND 

BROKAGE. 

Insufance, Commission and Brokage,are nllowancea, 
made to insurers, factors, and brokers, at such rate, per 
cent, as may be agreed on between the parlies. 

Rule. i . ', 

Proceed in the same manner as though you were re- 
quired to find the interest of the given sum for one year. 

EXAMPLES^ 

1 What is the commission on 625 dollars, at 4 dollars 
per cent? 

$625 
4 



• 



Ans. $25,00 

2 \Vhat is the commission on $1320, at 5 per cent.! 

Ans. $06. 

3 What is the commission on 3450 dollars, at 4i dol- 
lars percent.? Ans. $155,25. 

4 The sales of certain goods amount to 1680 dollars: 
what sum is to be received for them, allowing 2} dollars 
per cent, for commission? Ans. $1633,80;, 

5 What is the insurance of $760, at 6i per cent. ? 

Ans. $49,40. 

6 What is the insurance of 5630 dollars, at 7i dollars 
per cent.? Ans. $436 32 cts. 5 m. 

7 A merchant sent a ship and cargo to sea, valued at 
17054 dollars: what would be the amount of insurance, 
at 181 dollars per cent.? Ans. $3310 12i cts. 

8 What is the brokage on 2150 dollars at 2 per bent^? 

Ans. $43. 

9 When a broker sells goods to the amount of 984 
dollars 50 cents, what id his commission, at 14 doHai^ per 
cent.? Ans. $12 301 ots.^ 

10 If a broker buys goods for me, «Ltcvo\\TvV\\!L%\.^ V^v«i 
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dollars 75 cents, what sum must I pay him, allowin 
11 per cent.? Ans. $24: lii els. 1 

Questions. 

What are Insurance, Commission,and Brokajjef 
Ilow do you proceed to find the Insurance^ Coi 

sion, or Brokage? 

in what d'jes this rule differ from interest? It 

no account of Htne. 



DISCOUNT. 

Discount is an abatement of so much monev froi 
sum to be received hefgre it is due, as the rem« 
would gai:i, put to interest for the given time anJ 
per cent. 

RtTLE. 

Find the interest of 100 dollars for the given tii 
the given rate per cent. 

Add the interest so found to 100 dollars, then b 
portion. 

As tiie amount of 100 dollars for the giv^n 

Is to the given sum. 

So is 100 dollars, 

To the present worth. 

If the discount be required, subtract the present 
I from the given sum, and the remainder will be th 
I count. 

I Note. — When discount Js made witliout rega 
time, it IS found precisely like the interest for one 

EXAMPLES. 

1 What is the present worth of 420 dollars, due 
years, discount at G per cent, per annum? 

Ans. { 
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9 • w %} ^ ^ 

G 112 : 4:^20 :: luO : 375 

2 

12 
lOi) 

112 

2 Wlmt is the present worth of 850 dollars, due in 3 
I Dionihsy at 6 per cent, per annum? 

4^ Ans. $837 43| cts.-f 

3 What is the discount of 645 dollars, for 9 months, 
at G per cent, per annum! Ans. $27 771 els. 

4 What ts the present worth of 775 dollars 50 centSf 
due in 4 years, at 5 per cent, per annum? 

Ans. $646,25. 

5 Whit is the present worth of 580 dollars, due in 8 
months, at 6 per cent, per annum? Ans. $557,69 .-|- 

6 What is the present worth of 954 dollars, due in 3 
years, at 41 per cent, per annum? 

Ans. $840 52 cts. 8 m.-f 

7 Uliat is the discount of 205 dollars, due in 15 
montlis, at 7 per cent per annum? ^ 

Ans. $16 49 cts. 5 m.-[- 

8 Rought goods amounting to 775 dollars, at 9 months^ 
credit: hjw much ready money must be paid, allowing 
a discount of 5 per cent, per annum? 

Ans. $746 98 r.ts. 7 m. 

I owe A. to the value of 1005 dollars, to pa} as fol- 

lows: viz. 475 dollars in 10 months, and the rcmiinder 

in 15 months; what is the present worth, allowing dis- 

<^ouni at 6 per cent, per annum? 

Afls. $945 40 cts. 4 m. 
• l^* %Wiat is the difference between the interest of 
2260 duUnrs, at 6 per cent, per annum, for 5 years, and 
the diitrouiitof tl^^^ime sum for the same time and rale 
percent.? Wtk Ans. $156 46 cts, 2av A- 
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)2i EUUATIQN OF 1*AVM£NT3. 

11 What is the ^liscouttt of 520 dolls^, at 5 per 
cent.?. 

$520 
5 



,00 Aiis. 

12 How much is the discount of $782, at 4 per cent.? 

An^. $31, 28 

13 What is the discount of 476 dollar^^^at S.per ceot.? 

^^^ Ans. $14;ia 
. 14 Bought goods on credit, amounting to 1^85 dol- 
lars : How much ready money must be paid for then), if 
a discount of 6^ per cent, be allowed ? A^^» $1301,90. 
15 J hold A.'^s note for 650 dollars; VMtiigh^e to al- 
low hiin a discount of 4i percent, for pfdl#t|BA)^tot: 
what sum muBt i receive ? 4(|y $U^y7&. 




Question*. . r^ ^f * 

What is discount? , . ,^ ,j^j^ 

What is first to be done? . 

After having found the interest of ' ItfOyBHkrs,' atHhe 
given time and rate per cent., what i^ n^ktltlrbe''d()rie? 

After having added the interest so fQiMd to lOp dol- 
lars or pounds, by what rule do you work toiind the dis- 
count? ' '^ '-♦i * ^ ' ' •* 

When discount is made without regard to tipae, Jl^oi^ is 
it fo^nd? 

; I i . V * ) ; ;». ■ i 

EQUATION OF PAtSifeJ^TV ' ". ^ ' 



Equation is a ttiethod of redudfi^ ifeveral 'iMtdJ 
times, at whic^ money is payable, lo'dhelihietul^^f ti^jflt^ 
tc3d iincie, when the ^hole sum shaft be paid. 




' AfuJtjplj each payment by its tua|^^A^^N\^ ^2i^^$>Hs^ 
ofaJI the products by the whol^^^l^c^xvc^S^ 
be (he equated time. '" ' 
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Proof, — ^The iatorestof the sum payable at the er|ua- 
ted time, at any given rate, wili equal the interest of tlie 
several payments for their respective times. 

EXA^n'LES. 

1 C* owes D. 100 dollars, of which the sum of 50 
dollars Is to be paid at 2 months, and 50 at 4 months; 
but they agree to reduce them to one payment; when 
must the whole be paid ? Ans. 8 months. 

50X2=100 
50X4=200 



100)300(3 months 

2 A merchant hath owing to him 300 dollars, to be 
'paid as follows: 50 dollars at 2 montha^ 100 dollars at 5 
months, and the rest at S months ; and it is agreed to 
make one payment of the whole ; when must that time 
be? Ans. 6 months, 

3 F. owes H. 2400 dollars of wfcieh 480 dollars are 
to be paid present^ OGO dollars at 5 months, and the rest 
at 10 months; but they agree to make one payment pf 
the whole, and wish to know the time? Ans. 6 monttis.' 

4 K. is indebted to L. 4ti0 dollars which is* to be dis- 
charged at 4 several payments, that is i at 2 months, i 
at 4 months^ j at 6 months, and 4 at 8 months ; hut they 
agreeing to make one payment of (be whole^ tb^^^fffia- 
ted tinie is therefore demanded? A,i^. 5 months* 

5 P. owes Q. 420 dollars, which will be due 6 months 
hence, but PC i$ willing to pay him 60 dbllars now, pro- 
vided he con have the rest forbgrn a longer time: it is 
agreed on; the time of forbearance therefore is required? 

Ans. 7 months. 
G A niercliaiit bought goods to the amount of 2000 
dollars and agreed to pay 400 dollars at the time ot* \}ur- 
chasC). 800 dollars at 5 months, and vV«T«&x^\.\^^iix^^'^'^NV^ 
{but it is agreed tQ jQ&li^ one paymenVol ^^ ^Xtf^^aN^^^^^^ 
is the mem or equa^ timel ^^^ '^ vw<i^x>a^' 
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BARTER. 

Barter is Ihe exchanging of one kind of goods for 
another, duly proportioning their values, &lc. 

Rule. 
The questions that come under this head, may be 
done by the compound rules, the Rule of Threey or 
Practice, as may be most convenient. 

examflf:s. 

1 A country storekeeper bought 150 bushels of salt, 
at 56 cents per bushel ; and is to pay for it in corn, at 
331 cents per bushel ; how much corn wili pay for the 
salt? ct cL bu, bu» 

As 331 : 50 : : 150 : 252 

OR 

50 331)8400 

150 3 3 



2800 l|00y252.'00 
50 



252 bushels of corn4 



Cost of the salt. 8400 cts. 



2 How much wheat, at 1 dollar 25 cents per bushel, 
will pay for 35 sheep, at 2 dollars 25 cents a f>iecet 

An8.03bush. 

3 How much sugar, at 9 cents per lb. wjll |>ay for i 
dozen pair of shoes, at 1 dollar 75 cents per pair? 

Ans.23;U lbs. 

4 How much tea, at 80 cents per lb. will pay for 500 
lbs. of pork, at 5 cents per lb.? Ans. 35 Ihs. 

5 Bought 4 hats fur 3 dollars 50 cents; 4 dollars; 4 
dollars 50 cents; and 5 dollars — how much corn at 32 

[ccnls will pay for them? Ans. 53 bush. 4 qts. 

A. has 420 bushels of corn, which he barters with 
^2?. /?>Ac»tF, and is to receive 4 busheU oC oiaXs Cat 3 of » 
r'orij — J/otv many jbushels of oala musl A tfec.e\N«;1 ^ 
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7 A boy bartered 735 pears for marbles, giving 5 
pears for .2 marbles — how many marbleai^ ought he to 
have received? Ans. 294 marbles. 

8 A boy exchanges marbles for pears, and gives 2 
marbles f^r 5 pears — how many pears should he receive 
fur 294 marbles? Ans. 735 pears. 

9 A firmer bartered 3 barrels of flour, at 5 dollars 25 
cents per barrel, for sugar and CL'fFee, to receive an equal 

I quantity of each — how much of each must he receive, 
admitting the sugar to be valued at 9 cents per lb. and 
the cuffoe at 14 cents? Ans. t)8i ib. nearly. 

10 A bartered 42 hatp^ a* 1 dollar 25 cents per ha% 
with B. for 50 pair of shpes, at 1 dollar 12i cents per 
pair — who must receive money, arid how much? 

Ans. B. $3,75. 

11 Sold 75 barrels of herrings, at 2 dollars 75 cents 
per barrel, for which I am to receive 75 bushels of wheat, 
at 1 dollar 8 cents per bushel, and the residue in money — 
how much money must 1 receive? 

Ans. 125 dolls. 25 cts. 

12 Sold 35 yards of domestic, at 20 cents per yard, 
and am to receive theamoimt in apples, at 25 cents p^r 
bushel — how many bushels must 1 have? ^ i 

Ans. 28 bush. 

13 Gave 35 yards of domestic for 28 bushels of ap- 
ples, at 25 cents per bushel- — what was the domestic 
rated at per yard? Ans. 20 cis. 

14 What is rice per lb. vhen 340 lb. are given for 4 
yards of cloth, at 4 dollars 25 cents per yard? 

Ans. 5 cts. 

15 Gave in barter 65 lbs. of tea for 156 gallons of 
rum, at 334 per gallon — what was the tea rated at? 

Ans. 80 cts. per lb. 

1 J Q. has coffee worth 16 cents per pounds but in ^ 
jhHrter ra/soJ it to 18 cts.; B \vaaVto'ci^ e\';i^ >N^i»\>Nv '^^^ 
'dollars 04 cents per yard — wVvvxl mv\¥vV ^. T^\'^^^^^^ ^^"^^^ 
II to, so as to make a fair barter y/V\.V.Qi1 ^^^- V-^' 
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17 B. had 45 hats, at 4 dollars per hat, for which A. 
gives him 81 dollars 2b cents in cash, and the rest in 
pork, at 5 cents per lb; how much pork will b^required ? 

Ans. 1975 lb. 

18 Two merchants barter; A. receives 20 cwt. of 
cheese, at.2 djll:irs 87 cents per cwt.; B. 8 pieces of 
linen, at 9 dollars 78 cents per piece ; which of them 
must receive money, and how much? Ans. A. $20,84. 

19 If IM ^^ards of cloth be given for 5 cwt. 1 qr. of 
tobacco, al 5 dollars 7 cents per hundred; what is tlie 
cloth rated sit pet yard ? ' Ans. $1. 109. 

20 A. br^rters 40 yards of cloth, at 98 cents per yard, 
with B. Tor ^2Sk Ihs. of tea, at 1 dollar £3 cents per lb. ; 
which must pay i)ahan6e, and how much? 

Ans. A. $1,405. 

21 A has 7i cwt. of sugar, at 8 cents per lb., for 
which B. <gaye him 124 cwt. of cheese; what was the 
cheese rated at per lb.? Ans. $. 048. 

22 What quantity of sugar, at 8 cts. per lb. must be 

given in barteiv for 20 cwt. of tobacco, at 8 dollar? per 

cwt.? k Ans. 17 cwt. 3 qrs. 12 lb. 

< 

23 r. has oofee, Ivhich hfe barters with Q. at 11 cts; 

per lb. more than it cost him, against tea, which stands 
Q. in 1 dollar 33 cents the lb., but he puts it at 1 dollar 
66 cents; query, the.prifnacost of the coffee? 

Ans. $. 443-1^ 

4 
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LOSS AND GAIN. 



By Loss AXB Gain, inerchants and dealer's compute 
their gains or losses. 



^ TVork by the Compound Rules, "by Yio^ot\aotv, 
ijj Pracfice, as ma,y be most convemeut.. 






LOSS /LSD UAXN. 
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EXAMPLES. 

1 Bought 1234 lbs. of coffee^ at 12| cts. per lb., and 
sold the whole for 160 dollars j did 1 los^ or gain by it, 
and how much? Ans. gained $5,75. 

2 Bought 120 dozen knives, at 2 dollars 50 rents per 
dozen, and sold them at 18| cents a piece; did 1 guin 
or lose, and how much? Ans. lost $30. 

3 Bought 1231 yards of muslin, for 17i cents, and 
sold it at 20 cents per yard; what was t)ie gain? 

Ans. $30,85. 

4 Bought 10 chests of tea, each 63 lbs. neat, for 600 
dollars, and retailed it at ^7* cents per lb.; did I gain 
or lose, and how much? Ans. lost 48 dol. 75 ct. 

5 Gave 265 dollars 25 cen*s for 4564 lbs. of bacon,] 
ahd sold it Tor 365 dollars 12 cents; what was the gaitt 
per lb? ' Ans. $. U ct».{ 

6 Bought 1234 yards of muslin, for 246 dollars 8i> 
cents, and sold it for 215 dcllarsf 95 cents; What did I 
lose per yard? Ans. $. 2i cts. 

7 Gave ^5 cts. per bushel for corn, and sold it at 28 1 
cents; what is the gain per cent.? 

Ans. 12 dolls, per 100 dolls. 

8 Sold com at 25 cts. per bushel, and 4 cts. loss; 
what was the* loss per cent. ? Ans. $ 1 3,7 9. 

9 Bought 13 cwt. 95 lbs. of sugar, for 106 dolhrs, 
and s^old it at 1)1 cts. per lb.; Mrhat did 1 ^in per cent.? 

Ans. 32 dolls. 73 cts. 

10 Bought 120) gallons of w'ine for 150 dollars, and 
rcluilcd it at 20 cts. per pmt; what was the gain per 
cewt.? Ans. 34 dolls. 40 cts. 

'^ 11 Sold a quanlity of goods, for 748 dollars 66 cents, 
sind gained 10 per cent; what did i give for them.? 



F •^ 
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dols, dots. dols. 
110 : 100: :74^,^>a 

100 



110)74«t)l>,00($r»80,GO • 



■ 



12 Sold goods to the arpount of $1234, ami gai 
the rate of 20 per ceiii.; wh.it was the prime cost 

Ans. $i()\ 

13 Said a quantity of goods, for $475, and at 
uf 12 per cent.; what did 1 give for iheni? 





doU, 


dols. 


dols. 


100 


m : 


100 : 


:475 


12 






100 



88 



88)i7500(539,77+Ani 



14 Sold hats to the amount of $130, at 20 pci 
ios8: what was the first cusi? Ans. 

15 Laid out $755 in sair; how much must 1 
for, so as to gain 12 per cent.? 



12 
100 



As 100::li:i:755:: 845,60 Ans 

16 Bs>ught 32 yards of mole skin for 128 d 
^yhat mu«t 1 sell it for per yard, so as to gain <! 
ctn*.? . Ans. 4 dais. 80 

17 Bought 17 yards of silk *br 21 dollars; how 
per yard nusi 1 -etail it for, ana (^ain 25 percent. 

, Ans. 1 dol. 54 

18 Ringht 64 yc^rds \.f niuslin for IJ dollars 50 
/>ut pr(i)viBg a bad harv^?in, I am willing to lose 
cenv; what must 1 sell it ai pe/ yard? Ans.10ct§.< 

19 Whien hats are bougiit at 48 cents, and sold 
?fints; what is the gain per ceat.^ Aiis 
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20 If, when cloth is sold for 84 cen^s per yard, there 
A gained 10 per cent.j what wilf be the gain percent, 
when it is sold for 1 dollar 2 cents per yard? 

Ans.dd dols. 68 ctP.-f" 

21 Bought a eh est of tea, weighing 490 Ihs. ft>r $ 22 
50 ct. and sold it for $137 20 cents; what was the pr fit 
on each lb;? Ans.Scts. 

22 Bought 12 pieces of white cloth, for 16 dollars 50 
cents per piece; paid 2 dollars 87 cents a piece fr 
dying; for how much must I sell them each, to gain 20 
per cent.? Ans. 23 dols. 244. 

23 If 2S pieces of stuff be purchased, at 9 dollars 60 
cents per piece, and 10 of them sold at 14 dollars 40 
cents, and 8 at 12 dollars per piece; atwiiat rate must 
the rest be disposed of, to ga^ 10 per cent, by the whole? 

Ans. 5 dols. 568. 

24 Sold a yard of cloth for 1 dollar 55 cent^^, by 
which was gained at the rate of 15 per cent.; but if it 
had been sold fori dollar 72 cents; what would have been, 
thcjgain percent.? Ans. 27 dols. 6^-|^ 

25 If, when cloth is sold at $, 935 a yard, the gain 
4s 10 dollars per cent.; what is the gain or loss per cent., 
when it is sold at 80 cents per yard ? 

Ans. 5 dollars 88-|-loss. 

20 A draper bought 100 yards of broad clotbi for 
which he gave $58 — ] desire to know how he must sell 
It per yard, to gain $19 in the whole? 

Ans. 75 ct. per yard^ 

27 A draper bought 100 yards of broad cloth %:ig56; 
I demand how he must sell it per yard, to gain ^^lr> (n 
laying out $100? Ana. 64'%4 ni. 

?8 B.Night knives at 11 cents, and sold tliem ^il2 
cents; wmt will 1 gain by laying out iriO doWnrs m* 
knives? Ans. 9 dols. 09-|- 

20 Sought knives at 11 cents, and sold themittVV^v 
centVj; what did i gain by selling lo ite wtcvoiwwn -^ 
dollars^? Aiv^.^ e^vX^/^^^-V: 



f 
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30 If by soiling 1 lb. of pepper for lf)4 coQt% there 
are 2 cents lost; how much is the loss per cent.? 

Ans^ IQ dots. 

31 A merchant receives from Lisbon, 180 casks of 
raisins, which stands him in here 2 dollars 13 centfi curb) 
and by selling them at *S dollars 68 cents per cut., lie 
gains 25 per cent.; required the weight of each cask, 
one with another? Ans, 81 Ib^ 



FELLOWSfflP. 

Fellowship is a method hy which merchants and 
others adjust the division o^property, loss, or gain, &c., 
m proportion to their se^er&l claims. 

Case 1. SixpLid FEiAAMrmop. 

When the claims are in proportion to the amount of 
stock, labor, &.C., without regard to time. 

RuLS. (By Proportion,) 

As the whole amount of stock or labor,, 
Is to each man^s portion, 
So is the whole property, los?, or gain. 
To each man^s sha.re of it. 

Proof, — Tlie sum of all t\ie ^res^ must eqipal tiio 
whole gain, &c. > ^ 

EXAMPLES. ' 

1 Two men bought a fetock of go^s for 480 dollar?, 
of iihich A. paid 320, and B. 161K T!*Ke'y gained 128 
dollars by the transaction ; wha^ was the shore of encbf 

Ans. A. received 65 dpls. *dpi ct&, aadB. 42 dotkirs 
661 cts. f 

$$.'$$ ct Proof 

A's. stock $320 As 480 : 320: : 128 : 85,33* , ^%331 
B's. stock 130 ' 42,!tel 

•P »> ^ ce. 




lYhole srk 4S0 As 480 : 1 60 : \Vl% \ \^iSl\ !%,(» 



.F£LL0W8UIP. 133 J 

Three workmen Mvlng utidertaken to do a piece 
orkfor 275; dol^rA, thread ^ dividfi -their promts in 
Drlion.to the am<:ml|t of labor each' one perforf[ied. 
iborS^\SO da^s, jO?^ tlaysj and Oi t^ days: what 
the sKaVe of eacliY 'V. 
ns. M/ recii^^d t^S-'dofs. 75 ctd; ;-N'.-89 dols. 374 cts. ; 
a ll!6i4Qj9.:*7* fitted ; J 'r • .-', • ^. v- •■• •': 
A merchant being^deceas^d, worth 1806doilar8, is 
d to owe the following sums'; to A. 1^00 dollars, to 
00 dollars, to C. 7QUdot}ard: how much i&'^adi to 
in proportion to the debt? ..\ ' 

Ans.$^ 900 dola.^ iB:. 375 dels, «iid C. ^5 dols. 
Three dijfl^ers pay among them 60 dollars for pas- 
into which they put 200 cattle, of which A. had 50^ 
[), and C. 70 : I would know how much each had to 
f Alls. A. 15 doi^., B. 24 dols., C. 21 dols. 

A Mao failii^, owes <he folkwing sunss: to A. 120 
11^, Id B. £50 hilars 75 cents, to C. 300 doliars, to 
08 dollars 25 cents ; and his wfaiold efieots ^ere fovad 
nount to but 650 dollars : what will each one receive 
'Oportion to his demand ? 

AnsxA. $ 88.73.+ C. $221.84.+ 
B. $185.42.+ • J>. $153.S9.+ 

A bankrupt is indebted to A. 500 dollars 37i cents — 

B. 228 dollarsr— ta C. 1291 dollars 23 cents— to D. 

dollars 40 cents; and his estate is worth 2046 dol- 

75 cents: 'Row mu«h doeathe .pay! per C9pt., and 

; does each creditor receive? • ■ . • 

ns, He pay%'7^, perj;c^n|., and A. o-ecfives 375. 

i% m >tf • ; -B.. l!}M ^i'-l G. 9C8 dqls. ^ 42| cts.; 
d.S32dols. 5cts, ; 

ff a ftiviftinddhtvd^lo Al 2dty dbllars 50 cehti^ to 
lO'^dell^Rsyt^C aiaMoUars 50 cents, but :vvhen he 
k(lAM||||e^MsattlJbiir>«nt^ it is found he iB< worth .liut 
t^l^^Tho^' much 4Ul eaeh'Ofte TcceJVey if. it.bs^in 
QKlmfk'lto^left raJJI^ctive claims? 
.%:.» :V r; : . ... .V '. (A. $218 61 cts. 8 m.+* 
.^#4 i'^'J •'-; .Ans. {B. $436 36 eta. 3V+ . 

/ (C. %'i^?> ^\ cv % m.^ 
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i^ FELLOWSUIP. 

Ca^£2. Cqmpouxd Fellowship. 

When the respective stocks are considered with 
tiun to time. 



Rule. (By Proportion,) 

Multiply each man^s stock by its time; add the at 
products together; then: 
As the sum of the products 
Is to each particular product, 
So Is the whole gain or loss 
To each man^s share of the gain or loes. 

EXAMPLES. 

1 Three merchants traded together; A put i 
dollars for; 9 months, B. 100 dollars for 16 months 
C. 100 dollars for 14 months, and they gained 10 
lari^^ what is each man's share? 

$ mo. 
A's. stock 120 X 9 = 1080 
B's. stock 100 X 16 = 1600 
C's. stock ICO X 14 = 1400 




Sum 4080 

Sum. Prod. $ $ 

As 4080 : 1080:: 100 : 26,47+ AV share. 

As 4080 •. 1600 :: 100 : 39,2 li f BV share. 

As 4080 : 1400 :: 100 : 34,31+ C's. share. 

2 Three men traded together; L. put in 88 dolli 
3 months, M. 120 dollars for 4 months, and N. 32^ 
lars ioK 6. months; they gained 184 duUafi: wha 
each inaoi rcfCeive of the gain t 

€L. $ 19 09ct8. 
Ana. \NV. % ^ n\ ^\^ 
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' 3 Two merchants entered into partnership for 16 
months: A. put in at tirsi $000, and at the end of 
months put in $100 inciro; B. put inatiirst $750, and at 
tiie end of mouths took out $250, at the clase i>f the 
time their gain was $38 J, what was the share of each? 

Ans. A's. share was $200,7V;|; B\ share was 
fl85,20. 

4 A., B., and C, made a stock for 12 months; A. put 
in at first $873,60, and 4 months afcer he put in $cH>,00 

Iinore; B. put in at first $971^,20, and At the end '>f 7 
months he took out $206,]0; C. put in at first $355,20, 
and 3 mouths at\er he put in $206,40, and 5 months after 
that he put in $240,00 mor^. At the end of 12 months^ 
their go in is found to he $3446,40; what is each raau^s 
share of the gain? 

(A's. share is $1334,82i 
Ans. IB'h. - . $1271,6U-f 
(C's. - - $83y,yo 

Questions. 

^Vhat is Fellowship? 

By what rule are its operations performed? 

When is Fellowship simple? 

Wiien is it compound? 

In what respect is Fellowdhip compound? 

Ans. The proportion is compound : that is, the divi- 
sion of property, gain, &.c., is founded on the compound 
proportion of the stock and time. 



VULGAR FRACTIONS. 

A viooAR FRACTION IS a part, or parts of a unit ex- 
pressed by two numbers placed one above the other with 
a line between them. As ~, §, &c. 

The number below the line is the denamhuUor^ <isA 
number alx)ve the line is the ntimeratoT. 

7'he denominator deuo^ea lUe wuvwV^t ^"i ^^t\s» \sCn» 
which the unit ia divided. 
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13i} VULGAR FRACTIONS. 

Thenmneraior ehowd how many of those parts 
be take^. 

Fractions are either propet, Improper^ or comi 

A proper fraction is one whose numejator is U 
its denominator, as | ot *, 

An improper fraction ifi bntf whose oumer 
gre4iter than its denominator, as | or J. 

A compound fraction is a fraction of a fraction, 
^, or ,- 01 ^. 

A mixed number is a whole number and a fract 

REDUCTION OF VULGAR FRACTION 

Case 1. 
To reduce a fraction to its UmeH tertM» 

RULE. 

Divide the tenns by any number that will divi 
without a remainder, and divide the quotient in th 
mannek', and so on till no number greater than o: 
divide them: the fraction is then at its lowest ten 

El^MFLES. 

1. Reduce yV? ^ ^^ bweet terms. 

4)iVi=i;-J result: 

2. Reduce -^j to its Ipwest terms. R( 

3. Reduce jY? ^ ^^ lowest terms. Res 

4. Reduce ^^ to its lowest terms. R< 
Note. — When a divisor cannot readily be found 

the denominator by the numerator, and that di« 
the remainder, and so on, till nothing remain : 
divisor is the common measure of the two numbei 
which proceed as before. 

5. Reduce ^7 to its lowest terms. Ri 
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5 Reduce y-^ to its lowest terms. 



85 



85)136(1 

65 



137 



Res. |. 



61)85(1 
51 



Here 17 beingthclastdivisor, 
is the couTinioa meusure of ^^5 
and 136. 



34)51(1 
34 



17 






17)34(2 
34 



(5 



130' 



i 



"% ' 



6. Reduce jjt ^^ *^ lowest terms. 

7. Reduce { f j to its Itvvest terms. 

8. Reduce |§jx to its lowest terms. 



Res. ^. 
Res. Vi 



Casb 2. 
To reduce a mixed nvmber to an improper fraction, 

RULE. 

Multiply the whole number by the denominator, and 
add the numerator to the product for the numerator of 
tiie improper fraction, and place the denominator under 
it. 

i 

EXAMPLES. 

1. Reduce 12 | to an improper fraction. 
12 J 
9 



Res. »i» 



112 







Nine 12's are 108; add 
4 makes 112 ninths. 



/ 



2. Reduce 17 |to nn improper fraction. Res. 'I*. 

3. Reduce 45 ^ to au imnroper ft^c\\vsft.. >^s»,^V - 



4, Reduce 24 f^ to an impro^j^iit ^t\xc\vi«v» "&rs. 






\ 
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Case 3. 
To reduce an improper fractUm to its proper valt 

RULE. 

Divide the numerator by tbe denominator, am 
quotient will be the whole number; the remaindi 
any, will be the numerator of the fractton. 

EXAMPLES. 

1 Reduce Y to> its proper value. Res 

n 

5)17 



3i 

2 Reduce ^7' to its proper terms. Res. 

3 Reduce ^i^ to its proper terms.' Res. 

4 Reduce jj to its proper terms. Res. 2 

Case 4. 
To reduce several fractions to other fractions kav 
common denominator y and retaining their value. 

RULE. 

Multiply each numerator into all the denomic 
but its own, for the respective numerators; and a 
denominators together, for a common denominator. 

EXAm'LES. 

1 Reduce | \ and f to a common denominator 

Res. 41 4?» ^°' 
2X4X6=48) 
3x3x6=54V Numerators 
5X3X4=60J 

3X4X6=72, common denominator. 
Then we have 41 for |; 4| for |, and 4 J for f . 
Reduce each new fraction to its lowest terms, an 
result will prove the work to be right. 

2. Reduce |, f , and ^j, to a common denominat 

"Rpq aiO 2 40 „^ 

3. Reduce \j §, f , and y ^, to a common denomin 

i>p« a^« a%% ^ft^ ^^A 
Jxea. -j-jij, -5^-5^ -4-5^, ^WQ 

«• jReauce |, J, |, and |, to a commoik A^tkww 
J7 3» j» ^^ ^^^ ^^^ ^^^ 

ives. T|-5o, Tf-^-^^ -^ »o **•' 



^ 
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Note. — ^It is oflen convenient to use the least possible 
common denominator; to find which, divide the denomi- 
nators by any number that will divide two or more of 
them without a remainder, setting down those that would 
have remainders; tlien multiply all the divisors and all 
the quotients, together. 

4 2 

3 

2 

1 5 17 13 

4X3X2X5X7X3=2520 common denom. 
Which may be divided separately by 2, 3, 4, 5, 6, 7, 8, 
and 9, without a remainder. ' 



2 


3 


4 


5 


6 


7 


8 


9 


2 


3 


1 


5 


6 


7 


2 


9 


2 


1 




5 


2 


7 


2 


3 



EXAMPIiES. 

5 Find the least common denominator for ', J, -,^, 
Z^, and ■--, and compute their equivalent fractions. 

avcs. "2 4 0^ 2 4tr5 "2 4 0> 

240 com. denom. 



75 

24ir> 



1 1 



lot 



3 

T 
I 1 

T5 



IS 



l55x 3=180 

30X 7=210 

20X11=220 

15X 5== 75 
I 12 X 9=108 

6 Reduce |, |^ J, yV? a**^ t^» ^^ ^^*'' ^*^** commcn 
denominator. Res. xVo/tUi tU. tiJ» and VU- 

7 Reduce J, ,j7^, y\, |j, to their least common dcnom- 
naior. nes. -jjij^ 3*0^ iTo^ *"0 fTir* 

8 Reduce the above fractions to a common denomina- 
tor, by the general rule, Case 4. 






■30?2«'> 



172 8^0 
■307 2'S9 



14080 

sT^TlSo* 



L 



6x10x16X24=19200 
7X 8xl^X^=^VbVA 

Ox sxiox'i^— \n^^ 
11 X a xi oxAO=:\4v^^ 
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Case 5. 
To reduce, a compound fraction to a simple om 

RFLR. 

Multiply the numerators tugether for a new nur 
tor; and Ibe denoraiuutors together for a new donor 
tor. 

ET^31PLES. 

1 Reduce J of | of y^ to a single fraction. 

Res 
3X&X» 135 9 



/ 



4X0X10 240 16 

2 Reduce ~ of y of -t to a single fraction. Res. 

3 Reduce 4 of | of f to a sinjjie fraction. Res 

4 Reduce W of | of ^ to a single fraction. Rei 

Case G. 
To reduce a fraction of one denomination to the f re 
of another denomination^ but greater y retainin 
same valye. 

RULE. 

Multiply the denominator of the fraction by the 
her of that denominaiion which it takes to make oi 
the roxt, and so on to the denomination required 
place the numerator of the given fraction, over it. 

EXAMPLES* 

1 Reduce § of a quart to the fraction of a bush( 

qt. 

2 2 1 

- .:^ == .^ Result, ^j of a bi 

3X8X4=9B 48 

2 Reduce | of an ounce, Troy, to the fraction 
pound. Res. ;j\, or y^ of a p 

3 Reduce J of a nail to the fraction of a yard. 

Res. ^jf, or ^*|y of a 
3 Reduce j^ (^a perch to the fraction of an acre 



♦ That Isy what part of a busliel ate two-T^vvt^Vaol ix,*\\jai\'\ 
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4 'Reduce ^ of a pint to the fraction of a hogshead 

Res. y~j oi* a hhd. 

Cask 7. 

To reduce the fraction of one denomination to thcfrac- 
Hon of another^ hut less, reiainiiig t!ie same value, 

RrLE. 

M jltiply the given nununUor by the parts of that 1 c- 
twcen it and that to vvliich it is to be reduced, and place 
t!ie product over the given denominator for the tVacti« n 
required. 

1 Reduce -^^ of a bushel to the fraction of a quart. « 

Res. I of a quart. 
.2 Reduce -^^ of a yard to the fracliv^n <X a nuil. 

Res. J of a nail. 

3 Reduce T2\^ of an acre to the fraction of a penh. 

Res. J of a pen h. 

4 Reduce if^j of a hogshead to the fmciion of a pint. 

Res. -^ of a pint. 

5 Reduce y-g^^ of a day to the. fraction of a minute. 

Res. \j of a minute. 

Case 8. 

To reduce a fraction to its proper value or quantity j in 

whole nunihers. 

RULK. 

Multiply the numerator by the parts of the integer, 
and divide by the deuuminator. 

, EXA>TPLES.i 

1 Reduce J of a yard to its ptoper quantity. 

Res. 3 qr. 2 na. 

7 eighths of a yd. 4 eighths of a qr. 

4 4 



Sy^S 8)16 

3 ^ quarters 'i t\t\\\^ 
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2 Reduce | of a pound, avoirdupois, to its proper 
quantity. Res. 8 oz. 14§ dr. 

3 Reduce | of a pound, Troy^ to its proper quantity. 

Res. 9oz. 

4 Reduce ^ of a mile to its proper quantity. 

Res. 4 fur. 125 yd. 2 ft.l4inch. 

5 Reduce -f-g of an acre to its proper quantity. 

Res. 1 rood, 30 perch. 

6 Reduce | of a dollar to its proper quantity. 

Res. 60 cents. 

7 Reduce ~ of a pound to its proper value. 

Res. Gs. 8d. 

8 Reduce 4f of a year (365 days) to its proper quan- 
tity. ' ' Res. 225 days. 

\) Reduce } of a tun to its proper quantity. 

Res. 3 hhd. 7 gal. 
10 Reduce | of a ton to its proper quantity. 

Res. 15 cwt. 2 qr. 6 lb. 3 oz. 8f di 

Case 9. 

To reduce a given quantity to a fraction of any greater 
denomination of the same kind. 

8ULE. 

Reduce the given quantity to the lowest dendmination 
mentioned for a numerator;. and the integer to tlie same 
denomination, for a denominator. 

EXAMPLES 

1 Reduce 3 qr. 2 na. to the fraction of a yard. 

Res. } of a yard, 
qr. na. 
3 2 
4 



7X4X4=16) (8 II 

^ Reduce 2 roods 20 perches ta i>\^ ^t^^\\cv\\ ^"t %.\v\ 
re. "Re^. \ ^^ ^^ ^<i\^.^ 
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3 Reduce 6 furlongs 16 poles to the fraction of a mile. 

Res. J of a mile. 

4 Reduce 9 ounces, Troy, to the fraction of a pound. 

Res. j of a pound. 

5 Reduce 7 hours 12 minutes to the fraction of a day. 

Res. ^y of a day. 

ADDITION OF VULGAR FRACTIONS. 

Rule. — Reduce the given fractions, if necessary, to 
single ones, or to a common denomiDator; add all the 
numerators together, and place the sum over the com- 
mon denominator. 



6 

t 

T 
T 
T 
3 



EXAMPLES. 
4 

3 

7 
3 

7 



_3 
10 

.{ 

TV 

7 

TV 

9 

TIT 



6 
3 
7 

8 
% 



9 

H 

5 

4 

8 
IT 






19 or2f, 26 tV«^^j 



28 



8 



8- 
Note 1. — ^When the fractions are of different denom- 
inators, reduce them to a common denominator, and 
proceed as above. (See Noie^ page 139.) 

4 Add J, J, \\, TF 3m<l sV together. Result 32^.. 
240 






/ 



3 

4 

7 

8 

1 I 

Tf 

5 
TV 



60X 3=180 
30X 7=210 
20X11=22C 
15X 5= 75 
12X 9=108 



703 O 73 

2 4»""*' 2TT 



5 Add |, J, f , W and Vi together. 

6 Add ^, foi tV ao<i H together* 

7 Add J., /g-, and -^ to§el\\eT. * 

8 Add § and ^ together. 

9 Add /^, j-i. and ^ togelYvex. 



Res. 4}i. 



"^^-WV 
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NoT.^ 2. — When mixed numbers occur, place them as 

I in examples 2 and 3; proceed with the fractions as di- 

I rected in Note 1 ; and if the}' amount to one or mort 

integers, carry them to the integcis, and proceed as ld 

simple addition. 

10 Add 5|, 61, and 4^ together. 
24 



K9 
"3 

41 



17 » 



Res. ITj'j. 



8X2=16 

3x7=21 

12X1 = 12 

49' 



24^ 



Result 61. 



11 Add 21 and 3| together. 

12 Add 7^ and 5^ together. 

13 Add 17|and | together. 

14 Add 4, 6, 9, \ and { together. 

15 Add 5, 75, I and /y together. 
Note 3. — When com(>ound fractions are given, re 

duce them to single fractions, and proceed as before. 

16 Add yy o* ti> TT ^^ T?> ^^^ Ti o^ ? together. 

Res. l/yYo- 



Kes. 12|| 
Res. 18^. 
Res. 2()-U. 
Res. ISfV'o- 



9240 common denominator 



Vrof 

7 

TJ 



11 99 

4_8 

TJ"' T54 



of 4=^ 



35 

12? 



77X09=7623 
60X48=2880 
77X35=^695 



13198^ 



9240 
17 Add J of } and J of \% together. 
IS Add IJ, J of i,anJ 9^^ together. 
19 Add lyV, 6J, I of i, and 7| together. 






Res. f }. 
Red. lljV 



Res. 



Ifi "' 



I if w 

iVoTB 4. — 'rVhcn the given fractions are of severa) 
denottiinnlionf*, reduce tUem \o l\\e\T ^u^^^t n\s\m^^ vst 
ffuanthies, and add as in the foUowVn^ exsLW\\\<i. 



G 



V 
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20 Add J of a pouml, to j^ of a shilling. 

Result 15s. 10/,d. 
15 
s, d, 
{ of a £ 15 Of 
r\ofa s. 3| 



TI 



5X^-^=10 
3X3= 9 



4 
J J 



21 Add 

22 Add 

23 Add 

24 Add 

25 Add 

26 Add 

27 Add 
together. 



15 lO^V 19^ 

2 of a pound, to | of a shiliinor. 

Result ISs. 3d. 
~ of a penny, to ^ of a pound. 

Res. 2s. 3d. Iqr. f. 
5 lb. troy, to -^-g of an ounce. 

Res. 6i)z. 1 Idwt. 16grs. 
I of a mile, to -j^ of a furlong. Res, 6fu. 28p. 
I of a yard, to § pf a foot. Res. 2ft. 2 in. 

i of a day, to i of an hour. Res. 8h. 30min. 
J of a week, 4 of a day, and | of an hour 

Res. 2 days, 14 houre, 30min. 



SUBTRACTION OF VULGAR FRACTIONS. 



RULE. 



Prepare the given fractions as in Addition; then 8ub> 
tract the (ess from the greater, and place the difieronce 
over the commoQ denominator. 



ver tne commoQ denominator. 

EXAMPLES. 

1 Take | from J. 

2 Take ^5 from f^. 

3 Take /^ from f^. 

4 Take | from ^. 

135 



Rem. I. 

Rem. i. 

Rem. J. 

Rem. ,»y. 



L 



5X3=15 
7X5^=14 

I 



V 
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ft 

J 



1 1 
T3 

9 
11 

6 
T2 



— 2" 



1 5 
T6 

_3 

16 
1 2 

IS' 



.3 
'4 



17 

I 3 

4 
?5 



1 1 

TJ 

2 
3 



12 com. denom 

1X11 = 11 
4X 2= 8 



Jiins. 



8| 



4| 



3_ 



,1^ 

4 



jr 

a 

So 
1 



60 com. denom. 

4 X6=28 

3xii==^7 
Ans. — 



7f 
3| 



6 



1 

7 



1 

100 



194 



4 ^ 



4-*_ 



5^ 



1 

To? 



Ffom J of a pound take y^ of a shilling. 

15 com denom. 
8, d, - - 

5X2=10 
3x3= 9 



{of a pound =15 6| 

'Si 



i\ of a shilling = 



8, 15 3-/^ 



Ans. ' 



TI 



FroTu '^ of a j^ take | uf a shilling. 

Res. 14s. 3d. 
From I of a lb. troy, take \ of an ounce. 

Res. 8oz. lOdwt. lOgrs. 
From ^ of a yard take I of an inch. Res. 5ia. h. 

From f of a X take I of | of a shilling. 

Res. 10s.7d. Iqr. i. 



MULTIPLICATION OF VULGAR FRACTIONS. 

BCLE. 

Prepare the given fractionF, if necessary; then mul- 
I tiply the numcrdtors together for a new nimierator, and 
I tlte denoniinalors together fur a new denominator. 




EXASIPLES. 



7 Multiply * by ^\. 



«v/3 1« ==^, 



'Rft^-^A 
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Bes. -g\. 
"Res. 2? I* or 24. 



Res. 96^. 



2 Multiply y'y by J. 

3 Multiply ^ by '/. 

4 Multiply 12|bv7|. 

I2|=V and7§=V; then ^X V='H'=96|. 

5 Multiply 71 by 8'^. 

6 Multiply 4J by t- 

7 Muhiply I by IS^V 

8 Multiply ^ of i by j\ of ij-. 

9 Multiply 4J by | of |. 
10 Multiply i of '7 by |. 



Res. 6i|. 
Res. yV« 
Res. 12i|. 

Res. 2|. 
Res. IJ. 



U Multiply 2^ by 1|, and multiply the product by ^ 
of I of |. Res. §. 



DIVISION OF YtLOAR FRACTIONS. 



RULE. 



Prepare the given fractions, if necessary, then invert 
the divisor, and proceed as in Multiplication. 



1 Divide ^ by |. 



EXAMPLES. 



8X4=32 



Res. 



3 2J 
7 3; 



..'■ .f 



7X9=03 

2 Divide 4 by |. 

3 Divide il by |. 

4 Divide l\ by 4tV 

5 Divide 31 by 9J-. 

6 Divide J by 4. 

7 Divide 4 by I. 

8 Divide \ of f by f of |. 

9 Divide t of 19 by I of |. 
"^^ " 4| by f of 4. 
Divide § of ^hy ^ of 7^. 
riivhu 52051 by i of 91. 



6 



I f>2 
' ¥3 • 




Re«. 
Ri's. 

Re8. jV 
Res. i. 

Res. y"j. 

Res. 44. 

Rrs. f. 

Res. 7i. 







ceive? 




D. 


c/«. 


16 

1 


4 

1 




27 

4 
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PROPORTION IN VULGAR FRACTIONS. 

RULE. 

Stale the question, (as in page 89) reduce each terra 
to its simplest form, invert the first term or terms, and 
proceed as in Multiplication of Vulgar Fractions. 

EXKRCISES. 

1 If I yd. cost $1 ; what will | yd. cost? Ans. 50c. 

yd, yd. D. 

I : I :: |. Then IX iX4=/^=$i=50 c/». 

2 If 1 bu. cost$l; what will j bu. cost? Ans. $2,80. 
bu. bu, D. 
1 : 1 :: f Then 1X^X1= V/=S25b=$2,80. 

3 If A owned | of a toll-bridge, and sold \ of his 
share for $684 ; what is the whole value? Ans. $1520. 

5 of I : 1 : : «!*: that is, /^ : i- : : ^Y- '^^en 
VX'vX'f =*3|«'^=$i520. 

4 If I barter 5 J cwl. of sugar at 6~ cts. per lb., for 
indigo at $4/^ per lb.; how much indigo must I re- 

Ans. 10 lb. 5 02. 2j dr.+ 
ctvtm cts. Ct8. lb. 

: 5;; that is '^J^ ; V - 'V- 'J'hen 

Q 16 V ^^ V 5 936^25043 33 1 A IK 

" flTToo-^ J ^ It 34 84 *" *"* 

— 5 oz, 2 dr. J^l. 

53 

5 If the cent roll weighs G\ oz., \vhen wheat is 68J 
cents per bu. ; what is the cost of wheat per bu. when 
it weighs 4^ oz? Ans. $1,03^. 

oz, UZ, cts. 

4L : 6i- : : 68», ; then /^X VX*i' = 'lH*==103i. 

6 4 4 

2 5 25 275 

■54 4 

6 How many men will reap 417| acres in 12!j davb, 
if 5 men reap 52^ in 6^ days? An?. 20. 

a, a, Tuen, 

fi21 • 4171 2«* • 2088 

da. da. * * ^ ' ^"^^ *^ ^/ : ^ ' ^^ ^ ^®" 

ISl • fl' " V a_ V 20 8 8 V 25 V '^ — 20 880— OA 

Note. — ^n muWplying, omit the nutn\»ia >3Ba^ «»Sxi\»>^^iDfc\ 
Ber and lower series. _^ 
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DECIMAL FRACTIONS. 

A decimal fraction is a fraction whose denominator is 
1, with as many cyphers annexed as there are ligiires in 
the numerator, and is usually expressed by writing the 
numerator only with a point prefixed to it: thus /y, yYff> 
tVo9 are decimal fractions, and are expressed by .5, 
.75, M5. 

A mixed number, consisting of a whole number and^ 
a dccitnal, as 25 y^^, is written thus, 25.5. 

As in numeration of whole numlers the values of the 
figures increase in a tenfold prupoi ticn, from the ri^,ht 
hand to the left; so in decimals, their values decrease in 
the same proportion, from the left hand to the right, 
which is exemplified in the following 

TABLE. 




Note. — Cyphers annexed to Decimals, neither in- 
crease nor decrease their value; thus, .5, .50, .500, be- 

'"o rff» tW TirVo? ^^*c *>f ♦he same value: but cyphers 
prefixed to decimals, decrease them in a tenfold propor- 
tion; thus .5, .05, .005; being j^, yf^y, y/^^, are of dif- 
ferent values. 




\ 



13» 
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ADDITION OF DECIMALS. 

SULR. 

Place the given numbers according to their values, 
viz. units under uni^s, tenths under tenths, &c.,and add 
as in addition at whole numbers; observing to set the 
point in tlie sum exactly under those of the given num- 
bers. 







EXAtfrLBS. 






.12 


2.16 


.14 


.1 


.15 


.134 


3.45 


.24 


4.12 


.75 


.21 


40.02 


.122 


15.4 


.92 


743 


35.4 


.3l> 


7t>.36 


63.25 


345 


3o.l 


.141 


120.1(5 


25. 


.002 


125.32 


.5C>7 


425.04 


4. 



1.554 242.45 

6 Add .5, .75, .125, 496, and .750 together. 

7 Add .15, 126.5, 650.17, 940.113, and 722.2560 
together. 

8 Add 420., 372.45, .270, 965.02, and 1.1756 to- 



gether. 



SUBTRACTION OF DECIMALS. 

RULE. 

Place the numbers as in addition, with the less under 
the greater, and subtract as in wiiole numbers; setting 
(he point in the remainder under those in the given 
numbers. 

EXAMPLES. 

.4562 56.12 .4314 5672.1 32.456 

.316 1.242 .312 321.12 1.33 



.1402 54.878 

6 From 100.17 take 1.146. 
7 From I4d.2f55 take 45.3278. 
6 From 4560. take .720. 




t^ 



MULTIPLICATION OF DECIMALS. 

KULB. 

Multiply as in whole numbers, and from the ri^^ht 
hand of the product, nepara e as many figures for deci- 
mals, as there are decitital fi<^ur^s in both the factors. 

KXAMPLl-IS. ^ 

1 Multiply ,G12 by 4.l:;i 2 Multiply 1.007 by .041. 
.(512 1.(107 

4.12 .041 



1224 
012 

2448 

2.52144 

3 Muhiply 37.9 by 4tl.5 

4 30.5 bv 7.27 

5 29.831 bv .952 

6 3.92 bv i9t). 

7 .285 bV .003 

8 4.001 by .004 

9 ,00071 by .121 



loor 

4028 
.041287 

Product 17G2.S5 

2(J5.3:>5 

28.399112 

7oa:^2 

.000.S55 
.010004 1 
.00006591 



DIVISION OF DECIMALS. 



BULK. 



Divide as in whole numbers, and from the ri^hi hnnd , 
of the quotient, separate as many fi-^ures for decimals 
as the decimaJ figures of the dx'JvAew^ ^-^tf-^^BA^tij^fc vS. 
the divisor. If there are ui>l so u\^un ^j^x^% vc^ "^"^ 
rule requires^ supply ihc defect Vi^ yixvi^x^wvj, c-^^^"^^^^ 



X 



ib2 DECniAL FBACTI038S. 

EXAVPLES. 

1 Divide .863972 by .92 2 Divide 4.13 by 572.4. 

.92).8G3972(.939l 572.4)4.130000(.00721-|. 

828 40008 



359 


12320 


270 


11448 


837 


8720 


828 


5724 


92 


2990 


92 




3 Divide 19.25 by 38.6 

4 234.70525 by 64i25 

5 1.0012 by .0/5 

6 .1000 by .44 


Quotient .5 
3.053 
13.34+ 
.305 


7 .1000 by 4.4 


.0305 


8 .1000 by 44. 


.00305 


9 9. by .9 


10. 


10 .9 by 9. 


.1 


11 180.9 by 7.476 


25. 




Note 1. When a whole number is to be divided by a 
greater whole number, cyphers must be afiixed to the 
dividend, as decimal figures. 

12 Divide 3 by 4 Quotient .75 

13 275 bv 3842 .071577+ 

14 210 by 240 .875 

Note 2. \M)en any whole number is divided by ano- 
ther, if there be a remainder, cyphers may be affixed to 
the dividend, and the quotient continued. 

15 Divide 382 by 25 Quotient 15.28 

16 13ri89 by 75 182.52 
J7 315 by 124 ^,5>40a+ 
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REDUCTION OF DECLMALS. 

f 

Cask 1. 
To reduce a vulgar fraction to a decmoL 

BVLE. 

Place cyphers to the ris;ht ol the numerator, untii you 
can divide it by the denominator, and cuntinue to divide 
until there is no remainder left; or if it he a numt)cr 
which will never come out without a remainder, until it 
is carried out to a convenient number of decimal places. 

EXA3irL£8. 

1 Reduce j to a decimal. 

5)40 

.8 Ans. 

2 Reduce j to a decimal. Ans. .875. 

3 Reduce a ^ to a decimal. Ans. .70833.-^ 

4 Reduce jyVj to a decimal. Ans» .17G2.-|- 

5 Reduce ^^| to a decimal. Ans. .456t>.-|- 

Case 2. 

To reduce any given sum or quantity to the decimal of 

any higher given denomination, 

RULE. 

Reduce the given sum or quantity to the lowest de- 
nomination mentioned in it. 

Reduce one of that denomination of which yon wish 
to make it a decimal, to the same denomination witli the 
given sum. 

Divide the given quantity so reduced by one of thetj 
denomination of which you wish lo ic^iVa \\. ^ ^wa\s«\- 
the quotient will be the deciroaV re<\vx\t^^. 



o 2 
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EXAMPLES. 

1 Reduce Ss. 6d. to ttie decimal of a pound. 
3s. Od.= 42 240) 12.0UC(. 175 decimals. 
£U =U^0 240 



18(X) 
1680 

1200 
1200 

2 Reduce 2R« 4P. to the decimal of an acre. 

Answer, . 

3 Reduce 2 qr. 2 nails to the decimal of a yard. 

Ans. . 

4 Reduce 5 minutes to the decimal of an hour. 

Ans. .08 

5 Reduce 10 grains to the deciinal of an ou 
apothecaries' woighl. Ans. .0208 

Reduce 2 quarts 1 pint to the decimal of a 1 
head. Ans. .009S 



Cask 3. 
To reduce a decimal fraction to Us proper valm 

RULE. 

Miiltiply the given fraction continually by the dci 
i nation next lower than that of which it is a decinia 
the proper value. 

EXAMPLES. 

1 What is the value of .375 of a dollar? Ans. 37 

.375 
100 



37.500 
10 



5.00() 
2Mlint is the value of A3G\ o^ a £A Kx»-^ 
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3 What is the value of .235 of a dav ? 

An?. 5 hours, 38 min. 24 sec 

4 What is the value of A2 of u gsiUon? 

Aqh. 1 quart, 1.3() pt. 

5 WSat is the value of .253 of a shilling? Ans. 3.(i3ucl. 
What is the value uf .43i) of a vard? 

Ari.s. I qr. 2.976 na. 
7 What is the value of .9 of an acre? 

Ans. 3R. 24P. 



PROPORTION IN DECIMALS. 

RULE. 

State the question as the rule of three, in whole num- 
hcrJ», only oJiserve, when you multiply and nivide|4(j 
{iltioc the derinial |K)int8 according to the rules of rnnhi-l 
plication and division of decininls. 

KX AMPLER. 

1 If 4^1hof cofiTeecostos. 2.3d., what cost 639.251b.? 

lb. lb, s, d, £ s, d, 

4.2 : 639.25 : : 8 2.3 : 62 6 9.49 Ans. 

2 When 1.4 yard cost 13s. what will 15 yards come 
to at the same price? Ans. £6 IPs, 3d. 1.71 q^^ 

3 If I sell 1 qr. of cloth for 2 dollars 34.5 ceniF, what 
is it per yard? Ajis. $\* 36 cts. 

4 A merchant sold 10.5 cwt. of sugar, for 108.30 dol- 
lars, for which he paid 84 dollars 39.12 cents; what did 
he gain per cwt by the >=ale? Ans. $2 27 cts.^7m.-f- 

5 How many pieces of cloth, at 20.8 dollars per 
piece, are equal in value to 240 pieres, at 12.(> dollars 
per piece? .Ans. 145.3b'-)- pierfs. 

6 If, when the price of wheat is 74.6 r^nts per I ush- 
cl, tho penny roll weighs 5.2 oz., whnt should it be per 
bushel when the penny roll weighs 3.5 oz.? 

Ajis. $1 lOcts. 8m.-)- 




Qufftion. 
Tfow do you perform oper^Liioiaa ui ^^ "s^^ ^^ 'ow^^- 
Uln dcrimahf 




15() HKNStJKATION. 

COMPOUND PROPORTION, IN DECIMALS 

Questions in tliis rule are wrought as in whole n 
bers, placing the p<Mnts agreeably to furmer directiu 

EXAMPLKS. 

1 If 3 men receive S.ujj for 19.5 days labor, 
much must 20 men have for 100.25 days? 

Ans. 305£, Os. 6 

nj lf).5:m25davs! -^S'-'Je = 305£. Os. SJ 
.2 if 2 persons receive i.r»258. for 1 daj's labor, 
much should 4 persons have for 10.5 days? 

Ans. 4£. 17s. 
3 If the interest of 76.5£ for 9.5 months, be 15.2 
what sum 'will gain 6£ in 12.75 months? 

Ans. 22£ Ss. 
How many men will reap 417.6 acres in 12 d 
if 5 men reap 52.2 acres in 6 days? Atis. 20 r 

5 If a cellar 22.5 feet long, 17.3 feet wide, and 1* 
feet deep, be dug in 2.5 days, by 6 men, working 
t;b'»»Jrs a dav, how many davs of ^.2 hours, should t) 
hike to dig another, measuring 45 feet long, 34.6 ^ 

and 12.3 deep? ^ Ans. 12<: 

t 

MENSURATION. 

Mp^suratiox is employed in measuring masons' 
carpenters' work, plastering, painting and paving; i 
for measuring timber in all its forms, and for estiinn 
qiinntity in leMgth, superfices, and solids, when< 
yanls, feet, inches, &c., are employed. 

The denominations ajre^ foot, inch, second, third, 
fourth, - 

12 Fourths • one 1 Third'" 
12 Thirds. one 1 Second" 
lU Seconds one \ \u^\\. I. 
12 inches one \ ¥o^iV. Ft. 
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ADDITION. 

RULE. 

Proceed as in Compound Addition; 

EXAMPLES. 

Ft. L " Ft. L " Ft, I. " '" "' 

25 3 72 4 6 17 9 2 8 11 

14 2 9 54 3 2 18 11 10 8 9 

35 11 10 14 8 22 U 5 4 9 

45 10 11 26 3 2 14 10 11 10 8 

19 4 12 4 10 

4 9 14 10 2 8 4 



132 4 9 



4 Four floors in a certain building: contain each 1084 
feet, 9in. 8"; how many feet are there in all? 

Ans. 433im. 2 in. 8". 

5 There are six mahogany hoards, the first measures 
27 fl. 3in., the .second 25 ft. 11 in., the third, 23ft. lOin., 
the fourth 20^. 9in., the fifth 20ft. Gin., and the sixth 18 
feet 5 in.; how many feet do they contain? 

Ans. 13Gfl. 6in. 

SUBTRACTION. 

RULE. 

Proceed as in Compound Subtraction. 

ESAMPLIS. 

Ft. I. " Ft. I. " Ft. I. " "' "" 
75 9 9 84 6 4 1<K) 10 8 10 11 
14 6 11 72 9 8 97 2 4 6 8 



01 2 10 



4 If 19fl. lOin. be cut from a board which contains 
41fl. 7in. how much will be left? Ans. 2ifr. Uin. 

5 B^Hight a raft of boards containinsr 5iH)2 1ft. Kin., of ] 
which are since sold 3 parceils, each l4905Ci« 5i\v\.\Vvv{« 
ntaay feci reumin i hsA* \^i^^^v, ^'Sv^-' 






XENSUKATION. 



MULTIPLICATION. 
Cask 1. 

When the feet of the multiplier do not exceed 1 

RUL£. 

Set the feet of the multiplier under the lowest di 
inatioij of the multiplicand^ as in the following exit 
then multiply as in Compound Multiplication, hv 
den miinadm of the multiplier separately, ohhorv 
place the right hand figure, or num! cr, of each pr 
under that denomination of the multiplier by whic 
produced. 

£XAM1>LF8. 

I Multiply 10 feet. 6 inches by 4 feet 6 inches. 

Product 47 feci 
Ft, L " 

10 6 A table 10 feet inches 

4 6 and 1 foot wide, will make 1 

6 inches, or lOi feet, square 
ure. 

And 4 feet 6 inches, or 4 
wide, will make 4i times 1 
47i feet, or 47 feet 3 iuchei 



5 

42 


3 



47 


S 


OR THUS 

ft. in, 
10 
4rfl. 


5 
42 


3 




47 


3 



Note 1. — If there are no feet in the multiplie 
ply their place wi:h a cypher; and in like nmnne 
ply the place cf any other dcnorainaticn betwe 



highest and lowest. 



fL 



inil.fiin.o 


101 feet lonE;. 


MM 
1 1 1 


__LMX 
U 1 L 


1 1 1 
1 1 "1 


1 1 M 
M 1 M 


11 1 1 1 1 1 I 1 



Added, rauke 4^1. 



Ft. I. " ri. I. Ft. I. " " 

2 Muili[)ly II 7 by :i Rea. 33 H 

3 3 11 lij H 5 3« 10 7 

4 8 II 9 l.y 7 3 8 03 7 

5 28 10 6 li) 3 2 4 U2 2 10 G 

Case 2. 
TT/icn thefirt af the malti^ltr exceed 12. 

Multiply by llie Tcet uf the multiplier or in OoRipuund 
ItlultipliculioD, and toke purts tur the incheo, &c. 

EIAXPLRS. 

I Hulliply 112fl. 3in. 5" by 42fl.4iii. 0" ■ 

/v. ;. " 



14 I I I 47li> 11 C '" "* 

;iT 5 I 8 

|ti I t I 4 8 18 

47:i8 U 4 6 

Ftr. ■' Ft. I. " n, /. " --l 

a MaUipiy 70 7 by l« \0 "Bje*. V>\^ \^ >» X 
' 71 a fl hy hi \ 8 V.Tl^^^ 



I6l> 



MKNSUUATIO.N. 
APPLICATION. 



.1 A certain board is ^oft. lOin. d" long,»fnd 3(1. ^ in. 
4" wide; how many square feet dues it contain? 

Ans. 92ft. 2in. 10" 6". 

2 [fa board be 23ft. 3in. long, and 3ft. 6in. wide, 
how many square feet does it contain? 

Ans. 81ft. 4in.6". 

3 A certain partition is 82ft. 6in. by 13ft. 3in.; ho,v 
many square feet does it contain? Ans. 1093ft. lin.tV'. 

4 U a fl«»or,be 79ft. 8in. by 38ft. llin., how many 
square feet are therein? Ans. 3100ft. 4 in. 4' . 

Note. — Divide the square feet by 9, and the quotient 
will be square yards. 

5 If a ceiii>^g be 59ft. 9in. long, and 24ft. Gin. broad, 
how many square yards does it contain? 

Ans. 162yd. 5ft.+ 
Ft. J. 



6 in. 



i 



59 


9 
3 




179 


3 

8 




1434 
29 



10 


if 
6 



9)14(13 10 6 
* 162yd. 5 ft. 

6 IIow many yards arc contained in a pavement 53 
feet 9 inches long, and 18 feet 4 inches wide ? 

Ans. 115yd. 5ft 5in. 

7 How many yards in a ceiling 92ft. 4in. long, 22ft. 
Sin. wide? Ans. 232yd. 4ft. lOin.-j- 

8 How many squares in a floor 37ft. Gin. long, and 
21ft. Din. wide? Ans. 8 squares, 15 feet.-f- 

A square is 10 feet long and 10 I'eet wide, or UK) 

square feet. It is used in estimating flooring, roofing, 

weatticr-boarding, &,c. 

How many squares o( vrea\Y\eT-\^o^t^vcv^ oia vlie 

side of a house 43 feet in. Voi\§, aud \%^. ^viv. W^\ 
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10 Hot n»ny squares in a roof 3011 4m. long, 15Q. 
9in. wide ? Ans. 5 sq. 7:ift.+ 

Note 'i.—To tnauure a IriangU. ■ Multiply llie baie 
by one half the perpendicular height, and the product 
willbe itB superficial CDntent. 

11 Lei C, U, and G, represent a triiingie, whose 
btu'e is 40 feet, and perpendicular height 20 feet; how 
many feet does it contain? Aos. 50U leet. 




500 

12 Hov many square feet in a triangle 80 feet tong 
and 33 feet high! Ads. 1440 A. 

13 In a triangular pavement 46 feet long, and 24 feet 
at the place of its greatest width, how many y&H*; »ad 
how many bricks, allowing 41 to every square yardt 

Ans. 61yd. 3»., and 2514 bricks. 

14 In the gable ends of a bouse, which is 03 feel long 
and 23 feet high, froni the '^uare of the building" to 
the top, hiiw uKuiv sii'KiiT-? Aoft. 6sq. 93in. 

Note ■i.— To fad tlie ciramtfertmee of a arde, kAos 
the dinnicta' in given: Say, 

As T are lo r* he diuneler to the 



riccj or Ike I 
As 2iLM 



^M 
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The diameter of a circle is 14 
^et; what is the circumference? 

Ans. 44. 
As 7 : 22 : : 14 : 44 
The circumference of a circle 
is 44fl.; what is the diameter? 

Ans. 14. 



Note 4. — To find the superficial contents of a circle. 
Multiply half the circumference by half the diameter 

15 How many square feet in a circle whose diameter 
is 14 feet, and circumference 44? Ans 154 fl. 

half circumference^ 22 

halfdiametef> 7 

154 feet 

16 How many square feet in a circle whose circum- 
ference is 16 feet? Ans. 20 sq. ft. 

halfcir. 8 
As^ : 7::16 : 5 halfdiam.2i 

-20 

17 How many square feet in a circle whose diameter 
is 21 feet? Ans. 346ft ft. 

Note 5. — To find the superficial contents of a globe. 
Multiply the circumference by the diameter. 

18 What are the superficial contents of a globe whose 
diameter is 70 feet, and circumference 220 feet? 

Ans. 15400 sq. ft. 

19 How many square fe6t of cloth would be re- 
quired to cover a globei whose diameter is 28 feet, and 
circumference 88! Ans. 2464 ft. 

20 How many yards of canvass would be required to 
make a balloon of a globular form, 20yarddin diameter? 

Ans. 1257 sq. yds. 

Note 6. — To find the solid contents of a cubcy* or cf 

a square stick of timber, or a pile of woody ^c. 

Multiply the lengih^by the breadth, and that product by 

the thickness, 

/ I ,1 

* A ctdfe is u eolid body, cuntained by 6 e^uai »<i«», «Jii«&.vj>MK^» 
f*ttct aifusures, 

wsasssssssssmmmmumaB 
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21 What are the solid conteDts of a cube whose di- 
ameter is 4 feet? Ans. 64 feet. 

4 feet 
4 

16 
4 

64 

22 What is the solid contents of a stick of timber 2 
feet thick, 3 feet wide, and 36 feet long? 

Ans. 216 solid feet 
36 feet 
3 

108 
2 

216 

23 How many solid feet in a block of marble 3 feet 
thick, 7 feet wide, and 13 feet long? Ans. 273 sol. i\. 

24 In a cube whose diameter is 7 feet, how many solid 
leet? Ans. 343 feet. 

25 How many solid feet in a pile of wood 28 feet 
long, 8 feet wide, and 10 feet hi^h; and how miin^ 
cords does it contain? Ans. 2240 feet; 17 cords 64 ft. 

or, m cords. 

26 In a cellar 36 feet long:, 27 feet wide, and 4i feet 
deep, how many solid yards? Ans. 162 yarJ?. 

27 How many perches* of stone in a wall 42 feet 
long, 8i feet high, and 2 feet thick? Ans. £8,8 per. 

feet 
24,75)714.00(28,8 

28 In a 12 inch brick wall, 52 feet long and 36 feei 
high, how many bricks, allowing 21 to every square 
foot of wall? Ans.3U312. 



, 



• A perdi h 16k feet lone, \k ft. wiAft* ifc»A\ ^»^>- Xs.^^'**^^ 
midfeet. ^ 
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2d In an 8 inch brick wall, 82 feet long and 16 feet 
high; how many bricks, allowing 14 bricks tUr every 
square foot of wall ? Ans. 183^W. 

30 in a 16 inch brick wall, 148 feet long and 42 feet 
high, how many bricks, allowing 28 bricks to ihe square 
foot? • Ans. 174048. 

31 How many bricks in 3 walls, the first 68 ieet long, 
18 feet 6 inches high, 16 inches thick; the second 72 fl. 
6in. long, lUft. 4in. high, 12in. thick; the third 43ft. 4in, 
long, M?ft;. 8ip. high, 8in. thick ? Ana. 72343.+ 

NoTE 7. — To find ihe solid contents of a cylittdcr^*-^ 
FiMcl;the contents vi' one end by Note 4, and multiply 
that product by the length. 

32 What are the s 'lid contents of a cylinder whose 
diameter is 14 fool, and length 16 feet? Ans. 2464ft. 

half circumference 22 
half diameter 7 

154 
16 



i 



924 
154 



2464 feet 

33 What are' the contents of a circular well, 7 feet in 
diameter, and 62 feet deep* Ans. 2387 ft. 

34 VVhai are the solid contents of a tub whose diam- 
eter iy 6 feet and height 7 feet? Ans. 198 ft. 
[/ 35 How many feet in a circular well, 10 feet diame- 
ter and 20 feel deep? Ans. 157^ feet. 

NotE S,^— 'To find the solid contents of the frustrum 
of a cone. To the sum of the squares of the two diame- 
ters, in inches, add their product: multiply this sum by 
one-third of the depth, and this last product by the dec! 
mal .7854. Eu. El. 

The result will be the contents in cubic inches, which 
Irediwe ns desired. \ 

• r k — .—. ^ 

,, A cvlmder is a long round body; viYioae d\«nv«i\'it '\^ wtwj 
^bere the same. 
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The liquid gallon of Ohio contains,231 cubic inches. 
Tlie dry gallon contains 2684 cubic inches. * 
The bushel, of grain, contains 2150| cubic inches. 
The bushel, of coal, lime, &,c, 2688 cubic inches. 



EXAMPLES. 

1 In a circular vessel, whose greater diameter is 80 
inches, the less 71, and .the depth 34, what is the contents 
in liquid gallons ; and also in bushels of grain ? 

. 5 659.72+ gallons. 
^^^^'l 70.86 bushels. 

80X80=6400= square of 80. 
71X71=5041 = ,square of 71. 



11441. 
80X71=5680= product of 80 and 71. 



17121 ' 
1 in depth = lii=i of the depth. 
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194038 X .7854=152397.4452 inches. 
Divide by 231 for gallons, and 2150| for bushels. 

2 The greater diameter of a tub is 38 inches, the less 
20.2, and the depth 21 ; what is the content in gallons? 

Ans. 62.344-g4ilons. 

3 The top diameter of a tube is 22 inches, the bot- 
tom 40, and the height 60 ; what is its contents in gal- 
lons, also in bushels of grain ? . C201.55+gals. 

^^^'l 2i.64+bu. 

4 How many barrels, of 32 gallons each, in a cistern, 
whose greater diameter is 8 feet 6 inches, the less 8 feet, 
and depth 7 feet 9 inches ? Ans. 96 barrels 28+gals» 

5 How many bushels of grain in i bin that is 8 feet 
long, 4 feet wide, and 6 feet high? Kx«. Vi.^Ae-\s^» 

6 How many bushels of coa\ \tv a \io^V ^^ ^^^xNssw^^ 
10 feet wide, and 4i feet deepi ktis'mn-V'^x^^'^^^'^V 



F 
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Note 9. — To find the solid contents of around 
of timber of a taper from one end to the other. 
the circumierence a little nearer the larger thai 
smaller end; from this, by Note 3, find the diaim 
multiply half the diameter by half the circumfen 
and the product by the length.* 

EXAMPLES. 

1 What are tho solid contents of a round stick of 
ber 10 feet long, and 2.61 feet circumference? 

Ans, 5.4 fe 
As 22 : 7 : : 2.61 : .83 diameter 

1,305 half circumfejfence 
.415 half diameter 



6525 
1305 
5220 

.541575 

10 length 



5.415750 
2 How many solid feet in a log 40 feet long,, which 
66 inches f Ans. 96. 

As 22 : 7 : : 66 : 21 in diameter 

33X lOi X40t=138t)0. 144)13860(1 

Note 10. — To find the solid contents of agio 
Multiply the cube of, the diameter by .5236. 

EXAMPLES. 

1 What are the solid contents of a globe whose di 
ter is 14 inches? Ans. 1436.75 

14 X 14 X 14=2744. 2744 X .523r)= 1436.' 

2 What are the contents of a balloon of a glo 
form, 42 feet in diameter? Ans. 3879^.4 

3 How many solid miles are contained in the ear 
globe, which we inhabit? 



£1 



* Tills method, thougli not quite accurate, is sufficiently a* 
truth for the purpoM of iW9»mi\g}a,\xilaf!X, 
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Suppose the dkimeter to be 7054 miles; then, 7954 X 
7954x7954=^503218686664 the cube of the earth's 
axis, or diameter; then, 

503216686664 X .5236=:263485304337 

cubick miles. Ans. 
Note. — ^The solidity of a globe may be found by the 
circumference, thus — Multiply the cute of the circum- 
ference by .016887 — the product will be the contents. 



INVOLUTION, OR THE RAISING OP 

POWERS. 

The product arising from any number multiplied by 
itself, any number of times, is called its pawer^ as i*A- 
lows: 

2x2= 4 the square, or 2d power of 2. 
2x2x2= 8 3d power or cube of 2. 
2X2X2X2=10 4th power of 2. 
The number which denotes a power is called its index. 

Note.— -When any power of a imlgar (inaction is^ re- 
quired, first raise the numerLtor to the required power, 
and then the denominator to the required power, and 
\ place the numerator over the denominator as before : 

'Jius, the 4th power of | 3^3x3x3^^ 



QueHians. 

n 

What is the product, arising from the multiplicntion of 
iny figure by itself a given number of times, called? 

What is the number which denotes a power, called? 

H'iw do you proceed to find any required; power of a 
vulgar fraction? 
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1 What IB the square oT 321 



3 What is the sixth power of 2.8T Am 481J00304 

4 Whutisthethirdpowerol'^St Ans. .0181»144r 
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EVOLUTION, OR THE EXTRACTING OP 

ROOTS. 

The root of a number, or power, is such a number, as 
being muhipiied into itself a certain number of times, 
will produce that power, Thus 2 is the square root of 
4, because 2x^=4; and 4 is the cube root of 64, be^ 
cause 4X4X4=64, and soon. 



, 



THE SQUARE ROOT. 

The square of a number is the product arising from 
that number multiplied into itself. 

Extraction of the square root is the finding of such a 
number, as being multiplied by itself, will produce the 
number proposed. Or, it is finding the length of one 
side of a square. 

RULE. 

1 Separate the given number into periods of two fig- 
ures, each, beginnmg at the'units place. 

2 Find the greatest square contained in the lefl hand 
period, and set its root on the right of the given number: 
subtract said square from the left hand period, and to the 
remainder bring down the next period for a dividual. 

3 Double the root for a divisor, aqd try how oflen this 
divisor (with the figure used in the trial thereto annexed} 
is contained in the dividual: set the number of times in 
the root; then, multiply and subtract as in division, and 
bring down the next period to the remainder for a new 
dividual. 

4 Double the ascertained root for a new divisor, and 
proceed as before, till all the periods are hroag^t down. 

Note. — ^If, when all the periods are brought down, there be a re- 
mainder, annex cyphers to the given number, for dedmals, and pro- 
ceed 'till the root is obtained with a sufficient d^reeof exactne«. 

Observe that the decimal periods are to be pointed o£f figm the de- 
cimal point toward the right hand: and that there must be as many 
whole number figures in the root, as there are periods of whole num- 
bers, and as many decimal figures as there are periods of decimals. 
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PBOOF. 

Square the root, adding in the remainder, (ii 
and the result will equal the given number. 

EXAMPLES. 

1 What is the square root oF 5499025? 

5,49,90,25(2345 Ans. 

4 2345 

n 2345 



43)149 

129 11725 
9380 

464)2090 7035 

1856 4690 



4685)23425 5499025 Pi 

23425 

2 What is the square root of 106929? An 

3 What is the square root of 451584? An 

4 What is the square root of 36372961 ? Ana 

5 What is the square root of 7596796? 

Ans. 2756 

6 What is the square root of 3271.4007? 

7 What is the square root of 4.372594? 

Ans. 2 

8 What is the square root of 10.4976? An 

9 What is the square root of .00032754? 

Ans. .0! 

10 What is the square root d 10? Ans. 3.! 

To extract the Square Rdoi >of a Faiijgrar fV«K 

•BVLE, 

Reduce the fraction to its lowest terms, then 
the square t^ot of the numerator for a new nun 
and the squaie root of the denominator for a ne^ 
minator. 
AoTB.— If the fipaction be a «vxt^, VSaaX \s, qbc 
root can never be exactly found) ve^via^VX-Va^' 
and extract the root therefrom. 
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1 What is the square root of |^{4? 

2 What is the sqfuare root of f ^||f 

3 What is the square root of }l|? 
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Ans. f. 
Ans. 4. 



Ans. .93d09-f- 



To extract the Square Root of a Mixeid Number, 

BULE. 

Reduce the mixed number to an improper fraction^ 
and proceed as in the foregoing examples: or. 

Seduce the fractional part to a decimal^ annex it to 
the whole number, and extract the square root there- 
frouL 



EXAMPLES. 

1 What is the square root of 37|{? 

2 What is the square root of 27^? 

3 What is the square root of 85^{ 



Ans. 64. 

Ans. 5i.' 

Ans.9ii7+ 

APPLICATION. 

1 The square of a certain number is 105625: what 
is that number? Ans. 325. 

2 A certain square pavement contains 20736 square 
stones, all of the same size; what number is contained 
in one of its sidest Ans. 144. 

3 If 484 trees be planted at an equal distance from 
each other, so as to form a square orchard, how many 
will be in a row each way t Ans. 22. 

4 A certain number of men gave 30s. Id. for a chari- 
table purpose ; each man gare as many pence as there 
were men: how many men were there? Ans. 19. 

5 The wall of a certain fortress is 17 feet high, 
which is surrounded by a ditch 20 feet in Inreadth; how 
long must a ladder be to reach from the outside of the 



ditch to the top of the wall? 

Note. — ^The square of the 
longest side of a right angled 
triangle is equal to the sum of 
the squares of the other two 
sides; and consequently, the 
difference of the square of the 
Auu^^l^ and either of the othex, 
is the equare of the remaiiiVni^ one. 



Ans. 26.244-feet 




\^\s2a. 
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6 A certain castle which is 45 yards high, is surroun- 
ded by a ditch 60 yards broad; what lengdi must a ladder 
be to reach from the outside of the ditch to the top of the 
castle? Ans. 75 yards. 

7 A line 27 yards long, will exactly reach fropa the 
top of a fort to the opposite bank of a river, which is 
known to be 23 yards broad; what is the height of the 
fort? Ans. 14.142-f-yard8. 

8 Suppose a ladder 40 feet long be so planted as to 
reach a window 33 feet from the ground, on one side of 
the street, and without moving it at the foot, will reach a 
window on the other side 21 feet high ; what is the breadth 
of the street? Ans. 56.64-f.feet 

9 Two ships depart from the same port; one of them 
sails due west 50 leagues, the other due south 84 leagues; 
how far are they aisunder?? 

Ans. 97.75-}- Or, 97}-l-leagues. 



Questions. 

What is a square? A square is a surface whose 
length and breadth are equal, and whose angles (or cor- 
nere^ are ri|;ht angles, (or square.) 

What is its square root? The square root is the 
length of the side of a square. 

If the square be Wxteen, what is the root? 

Why is the root four? 

If the root be threes what is the sauABB? 

What is the square root of twenty-five? 

What is the square of five ? 

What is the square root of thirty-six? ' 

What is the square of six? 

How do you ooint off a number whose square root is 
to be extracted? 

What is the next step? What do you subtract from 
the period? What do you annex to the remainder? 




\ 
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lUusiraiUm of the Ride for extracting the Square Root 

The reason for pointing off the given number into 
periods of two figures each, is, that the product of any 
whole number contains just as many figures as are in 
both the multiplier and the multiplicand, or but one less; 
consequently, the square contains just double as many 
figures as the root, or one less. 

A E B 



6 



D 



120 


9 


' 


H 


120 


1600 


I 





c 



18,4d(43 
16 

249 



GRID 
AEHG 
HFCI 
EBFH 

ABCD 



1600 

120 

120 

9 

1849 



Suppose the figure ABCD 
coDtaiDB 1849 squaie feet, 
and that the number consists 
of two periods; then there 
must be two figures in the 
root. 

The largest root whose 
square can be taken out of 
the left hand period, is 4, (or 
as it will stand in ten^s place 
in the root, it is 40,^ and the 
square of this is 16 (or 1600.) 
This taken from the whole 
square ABCD, or 1849, 
leaves 249. 



Now double GHor HI, 
which is 40, for a divisor, 
omitting the cypher to leave 
place for the next quotient 
figure, to complete the divi- 
sor. 

80 into 249 are contsdned 
3 times; this Sis the width 
of the oblong ALHG, or 
HFCI. But the square is 
imperfect without EBFH; 
then annex the three to t^e 
divisor. Now multiply this 
perfect divisor by the last 
figure of the root, to get the 
quantity in the two oblong 
figures, and the small square 
which comprises the great 
square ABCD. 



\ 
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How do you fmd the divisor? 
Why do you place the new quotient figure in th< 
place of the divisor? 

How do you prove the square rootf 






THE CUBE ROOT. 

The cube of a number is the product of that m 
multiplied into its square ? 

ExtracHon of the cube root is finding such a m 
as, being multiplied into its square, will produ< 
number whose cube root is extracted. 



XULE. 

Separate the given number into periods of thri 
ures each, beginning at the units place. Find the 
est cube in the left hand period, and set its root i 
quotient; subtract said cube from the period, aod 
remainder bring down the next period for a dividu] 
I Square the root, and multiply the square by 
hundred for a ditisor. 

See how oflen the divisor is contained in the div 
and place the result in the quotient. 

Multiply the divisor by the last found quotient fi 
square the last found figure — ^multiply the square 1 
preceding figure or figures of the quotient, and thi 
duct by thirty; and cube the last figure. Add 
three products togedier, and 8ubti*act their amount 
the dividual. 

^To the remainder add the next period, and procc 
before, until the periods are all brought down. 

When a remainder occurs, annex periods of cy 
to obtain decimals, which may be carried to any e 
nient number. 

Note 1. — The cube root of a vulgar fraction is i 
II by reducing it to its lowest terms, and extracting thi 
llofthe DumfiraSor for a numeraloT, ^n^ ot \)tk!& ^^ii<;» 
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tor for a denominator. If it. be a surd,^ extract the root 
of its equivalent decimal. 



EXAMPLES. 

1 What is the cu\ie root of 99232847! 

99^52,847(463 
4X4X4=64 



4X4X300=4800 

Div. 4800x6= 

6X6X4X30= 

6X6X6= 



35252 

28800 

4320 

216 



Ans. 463. 



463 
463 



Subtrahend 33336 



46X46X300=6348001 1916847 



Div. 634800x3=1904400 
3X3X46X30= 12420 
3X3X3= . 27 



1389 

2778 
1852 

214369 
463 

643107 
1286214 
857476 



Subtrahend 1916847 Proof 99252847 



Ans. 439. 

Ans. 638. 
Ans. 319. 
Ans. 179. 
Ans. 364. 



2 What is the cube root of 84604519? 

3 What is the cube root of 259694072? 

4 What is the cube root of 32461759? 

5 What is the cube root of 5735339? 

6 What is the cube root of 48228544? 

7 What is the cube root of 673373097125? Ans. 8765. 

8 What is the cube root of 7532641? Ans. 196.02-|- 

9 What is the cube root of 5382674. Ans. 175.24- 

10 What is the cube root of 15926.972504? 

Ans. 25.16+ 
When decimals occui, point the periods both ways, beguming at the 
decimal point, and if the last period of the decimsd be not complete, 
add one or more cyphers. 

A mixed number may be reduced to an improper 
fraction, or a decimal, and the root thereof extracted. 



Ill 



• A surd is a quantity whose root cannot e'!L?kRXV5 Vi^ l^sros^A.. 
quantity whose root can be found, is CBiVVed ;i rationrval q^<«x\?c^ « 
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1 What is the cube root of ^VoV^ ^ 

2 What is the cube root of §f ^? J 

3 What is the cube root of iff J? 2 

4 What is the cube root of 12^^ ? Ai 

5 What is the cube root of 31^^^? A 

SURDS. 

6 What is the cube root of 7~? Ans. '. 

7 What is the cube root of 9|t Ans. 2. 

APPLICATION. 

1 The cube of a certain number is 103823; i 
that number? Ai 

2 The cube of a certain number is 1728; wha 
ber is it? Ai 

4 There is a cistern or vat of a cubical form, 
contains 1331 cubical feet: what are the length, b 
and depth of it! Ans. each 1 

4 A certain stone of a cubical form contains 4 
solid inches; what is the superficial content of one 
sides? Ans. 6084 i 




Questiotu. 

^Vhat is a cube? A cube is a solid body contaii 
six equal square sides. 

What is the cube root? It is the length of on 
of a cube. 

What is the square of the cube root? It is t1 
perficial contents of one side of a cube* 

How do you point off a number whose cube roi 
be extracted? 

What is the first figure of the root? It is the i 
the gi^eatest cube in the first period. 

When you subtract the cube from the first ] 
what do you do? 

How do you find the divisor? 

What is the first step towards finding the subtre 
What is the second? What is thQ third? 

When a remainder occurs, how do you proceed 

How do you prove the cube tooII 
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lUmtroHtm of ihe Ride for extracting the Cvbe Root. 
The reaaon for pointing off the number into periods 
or three figures each, is similar to the one given in the 
Square Root; for the aumber of figures in any cube will 
never exceed throe times the figures in the root, and 
will never be more than two figures less, 

OPERATION. 

15,635 I 25 In iW" number (bei 
QvQv'i H Iwo periodB : of couTM 



2X2X300=1200 | 7625 



6X5X2X30= 1500 
5X5X5= 125 



F«.l. 
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" 2Se gnalest cube in the 
lefihandptriod (IS) it B, 
tAi Toot of ichuii u a,-" 
therefore, ^ ia ibe fint figure 
of the rcwl, ondaiwe^" 
have another figure in U 
root, tho 2 Etanda Ibi 2 tuna, 
or30. But the cubs nut Ib 
the length □( ooe of the lidea 
of the cube, wtaora length, 
breadth and thicknsaa are 
equal: iheti the cube wl 
[Dotia SO, coalains20X30 

xao=80oo. 

'^Subtrart Ok cubt Oua 
fovnd (8)/™m laiS ftriod, 
and lo Ote remainder bring 
doumthenexl period," or, 
mibtiact the 81H)0 fro "' " 
whole given DUDiber (1 
and T6:J5 will remain. Thui 
8000 feet ue disposed of m 
the cube, Fig. 1. 20fi M)fy 



ie three sides to which the additina m 



TUX CnKB KOOT. 

Fiji. 2. Thi. 




Ph/of, 

20X20X30= 8000 

30Xa0X3Xfc= 6000 

6X5X30X3— ISTO 

6XSX*-= 125 

35X36X35= 15625 



amlainal in Mc &t, 
(7625)5times:theii; 
seconil quoiieiit fiEun 
is, thesdditianineac)' 
three sides 



) ftiet c 



r the 
Bdes one loot thick, 
thick will require 5 li 
many; ibat ia 1:^ 
6000. 

But when Che ad 
Btemadelnilie threei 
theie Hill be a, deii 
Bjoiig [he Hbole leu, 
the sides of the squa 
tween the additions, 
must be supplied bell 
cul)e will tie comijlelp. 

( Mr 



deficieuciea will b< 
may be 

Fig. a, 

we '^midlipiy Uie intfi 
(Ae lail J^ure ba At 

(thatis,5X5X3X; 
5x5xaiix;i=l50( 

IS the quantity requji 

supply the these dcGcii 

Figure 3, represeni 



Ijwtly, "(nie Ou In 



eiencies. This 
limf'ed by the thfe 
applied to StI Che t 



eSf 






breadth; i 
cube of 5 H 
contents of the comer. 
4 repreeents this defic 
(sBe) supplied, and the 



. SOOTS OF ALL POWlSBa. 179 

Hie illustratioa is much better made by means of 8 blocks 'of the 
fi)I]owing description: One cube of about 3 inches diameter; three 
pieces each 3 inches square, k indi thick ; tiuee pieces each i inch 
square, 3 inches long; and one cube k inch. A set of these should 
belong to the apparatus of every Professional Teacher. 



A GENERAL RULE FOR EXTRACTING THE 
ROOTS OF ALL POWERS. 

1 Point the given number into periods, agreeably to 
the required root. 

2 Find the first figure of the root by the table of pow- 
ers, or by trial; subtract its power from the lefl hand 
period, and to the remainder bring down the first figure 
in the next period for a dividend. 

3 Involve the root to the next inferior power to that 
which is given, and multiply it by the number denoting 
the given power, for a divisor; -by which find a second 
figure of the root. 

4 Involve the whole ascertained root to the given 

S>wer, and subtract it from the first and second periods, 
ring down the first %ure of the next period to the re- 
mainder, for a new dividend; to which, find a new divi- 
sor, as before; and so proceed. 

iVb«e.— The roots of the 4th, 6th, 8th, 9th, and 12th 
powers, may be obtained more readily thus: 

For the 4th root take the square root of the square 
root. 

For the 6th, t^ike the square root of the cube root. 

For the 8th, take the square root of the 4th root. ^ 

For the 9th, take the cube root of the cube root. 

For the 12th, take the cube root of the 4th root. 



1 What is the 5th root of 916132832? 
9161,32832(62 Ans. 
7776 6X6X6X6X6=7776 

6X6X6X6X5=6480 div. 

6480)13853 

916132832 62x62x62x62x62=916132832 
916132832 

■ 
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2 What is the fourth root of 140283^07936 ? Ans. 612. 

3 What is the sixth root of 782757789696 ? Ans. 96. 

4 What is the seventh root of 194754273881 ? Ans. 41. 

5 What is the ninth root of 1352605460594688 ? 

Ans. 48. 



t 



ARITHMETICAL PROGRESSION. 

A SERIES of numhers, increasing or decreasing by a 
common difference, is called an Arithmetical Progres- 
sion. 

/' 

Thus 3, 5, 7, 9, 11, 13, 15, «S^., is an ascending se- 
ries, whose common difference is 2. 

And 16, 13, 10, 7, 4, 1, is a descending series, whose 
common difference is 3. 

The three most important properties of an arithmeti- 
cal series are the following : 

I. The sum of the two extremes is equal to tioice the 
mean, or to the sum of any two terms equidistant from 
the mean. 

In the above series 3-f-15=s twice 9, which is the 
mean or middle term ; and 5-}- 13 which are equidistant 
from the mean. 

II. The difference of the extremes, is equal to the 
common difference multiplied by the number of terms, 
less one. 

In the above, the number of terms 7 — 1=6; then 
the common difference 2X6=12, which is equal to 
15 — 3. Or the number of terms in the other series 
6 — 1=5 ; then 5X3=^=15, which is equal to 16—1. 

III. The sum of all the terms is equal to the product 
of the mean, or of half the sum of the extremes, multi- 
plied by the number of terms. 

As above, the mean is 9 ; which, multiplied by 7, the 
number of terms, gives 63=15+13+11+9+7+5+3. 

Or, 15+3=18; half of which is 9, Then, 9X7 
==63, as before. 
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And 16+1=17; half of which is 8i. This, muhi- 
tiplied by 6, the number of terms, =51=16+13+10 

+7+4+1. 

NoTB 1. — To find the last term, multiply the common | 
difference by the number of tenns, less one, and add the 
product to the first term in an increasing series ; or, sub- 
tract the product from the first term in a decreasing 
series. 

EXAMPLES. 

1 If the first term is 3, the common difierence 2, and 
the number of terms 7, what is the last term ? 

Ans. 15. 
7—1=6 ; the 2X6+3=15, the last term. 

2 The first term being 16, the common difference 3, 
and the number of terms 6, what is the last term ? 

Ans. 1. 

6—1=5; then 3X5=15. Then 16— 15=1, the last| 
term. 

3 What is the last term in a series, whose first term 
is 5, the common difference 4^ and the number of terms 
25? Ans. 101. 

4 Suppose, in the above, the first term is 3 ; what is 
the last term ? Ans. 99. 

5 A man bought 50 yards of calico at 6 cents for the 
first yard, 9 for the second, 12 for the third, &c.; what 
did h6 pay for the last ? Ans. $1.53. 

Note 2. — To find the mean term, take half the sum 
of the extremes, 

examples. 

1 The first term is 3, and the last 15 ; what is the arith- 
metical mean ? Ans. 9. 

3+15=18 ; the 18-^2=9, the mean term. 

2 The weight of 5 packages of goods is, severally, 
180, 150, 120, 90, 60 pounds; what is the mean, or 
average weight ? Ans. 1201bs. 

Note Z.-^Tofind the sum of all the terms r multiply 
the mean term by the numbex o^ \et\fts\ ^\,'^'^ \ssk«ssI? 

16 == 
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by the sum of the two extremes, and take half the pro-j 
duct. 

EXAMPLES. 

1 The mean term is 11, and the number of terms 9; 
what is the sum of the series ? Ans. 99. 

2 The first term is 5, the last 32, and the number of 
terms 10 ; what is the sum of the series ? Ans. 185. 

3 How many strokes does the hammer of a common 
clock strike in 12 hpurs ? Ans. 78. 

4 What debt can be discharged in one year, by week- 
ly payments in arithmetical progression, the first being 
$12, and the last, or fifty-second, payment $1230 ? 

Ans. 32448. 

Note 4.— Tb^rwf the common difference,, divide the 
difference of the extremes by the number of terms, less 
one. 

EXAMPLES. 

1 The ages of 8 boys form an arithmetical series-^ 
the youngest is 4 years old and the oldest is 18 ; what 
is the common difference ? Ane. 2. 

2 A debt can be discharged in one year, by weekly 
payments in arithmetical progression— the first is $12, 
and the last $1236 ; what is Sie common difference ? 

Ans. $24. 

Note 5.— T^o /ind the number of terms, divide the 
difference of the extremes by the common difference, and 
add 1 to the quotient. 

BXAMPJUBS* 

1 In a series, whose extremes are 4 and 1000, and the 
common difference 12, what is the number of terms ? 

Ans. 84. 

2 If a man, on a journey, travels 18 miles the first 
day, increasing the distance 2 miles each day, and on the 
last day goes 48 miles, how many days did he travel ? 

ks\«. 16. 



L 
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PROMISCUOUS EXERCISES. 

1 24 persons bestowed charity to a beggar — the first 
gave him 12 cents, the second 18, &;c., in an arithmetir 
cal series ; what sum did he receive V Ans. $19.44. 

2 Suppose 100 apples were placed in a right line, 2 
yards apart, and a basket 2 yards from the first ; how 
far would a boy travel to gather them up singly, and re- 
turn with each separately to the basket ? 

Ans. 20200 yards. 

3 In a drove of 400 hogs, 5 of the largest weighs, on 
an average, 280 pounds a-piece, and 5 of the smallest 
i80; what is the mean Or average weight of them all, 
and what is the whole weight ? 

. C 230lbs. mean weight. 
^^^' I 92000 lbs. whole wt. 

4 How many acres in a piece of land 60 rods wide 
at one end and 60 at the other, and 120 rods long? 

Ans. 52|. 

It may be observed, that the natural numbers 1, 2, 3, 
4, 5, 6, 7, &c., is an arithmetical series, whose first term 
is 1, and common difference 1 ; and that the last term 
is equal to the number of terms. 

From this series, Mfe may form another by adding to 
puch figure the sum of all the preceding, and we shall 
have 1, 3, 6, 10, 16, 21, 28, &c. 

These are called triangidar numbers, because they 
may be represented by points, forming equilateral trian- 
gles, thus : 



• • • 

• • • • • • • 



Hence we perceive, that the sum of the natural numbers, 
to any degree, expresses the triangular number of the 
same degree. 

In the same manner, the square numbw* \^ 4^^^V^. 
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25, 36, &c., may be expressed by points, arranged in 
squares, thus: 



• • • • • • • 

• • • • • • • 

• • • • ■ • • 



Natural numbers — 1, 2, 3, 4, 5, 6, 7, 8, 9, &c. 
Triangular numbers — 1, 3, 6, 10, 15, 21, 28, 36, &c. 
Square numbers — 1, 4, 9, 16, 25, 36, 49, 64, 81, &c. 
Cube numbers— 1, 8, 27, 64, 125, 216, 343, 512, 
TB9, Ac. *» 



/ 



GEOMETRICAL PROGRESSION. 

« 

A SERIES of numbers, increasing or decreasing by a 
common roHOf is called a Geometrical Progression. 

Thus 2, 4, 8, 16, 32, 64, 128, is an i^creasing series, 
whose common ratio is 2 ; 

And 729, 243, 81, 27, 9, 3, is a decreasing series, 
whose common ratio is {. 

The most important properties of a geometrical series, 
are the following : 

I. The product of the extremes is equal to the square 
of the mean ; or, to the product of any two terms equi- 
distant from the mean. 

In the above, 128X2=16X 16, or 32X8, &c. Also, 
729X3=243X9, or 81X27, between which the mean 
falls. 

Hence, the mean term, in a geometrical series, is the 
square root of the product of the extremes, or of any 
two terms equidistant from the mean. - 

II. The last term of an increasing series, is the pro- 
duct of the first term, multiplied by the ratio involved to 
the power which is one less than the number of terms; 
in a decreasing series, it is the quotient of the first term 
divided by the power. 

In aA increasing series, whose &\^t tetm ia 2, ratio 3, 

. ■ Si 
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* 

and the number of tenns 6, we have, by the natural 
method, 2, 6, 18» 54, 162, which gives 162 for the last 
term. 

Or, by the artificial method, the ratio involved in the 
4th power, which is one less than the number of terms, 
3X3X3X3=81; these, multiplied by the first term, 
2X81, gives 162, the last term, as before. 

Again, let the first term be 4 ; then we have 4, 12, 36, 
108, 324, or 3 X 3 X 3X 3:?=81. Then multiply the first 
term, 4, by 81=324, the last term. 

In a decreasing series, with the first term 243, ratio |, 
and the number of terms 5, we have 243, 81, 27, 9, 3 ; 
then 3X3X3X3=81, and 243—81 gives 3, v(rhich is 
the last term, as before. 

Note l.-^To find the last term, involve the ratio to 
the power which i» one less than the number of terms, 
and multiply the first term by the power. 

EXAMPLES. 

1 What is the eighth term of an increasing geometri- 
cal series, whose first term is 4, and ratio 2 ? , 

Ans. 512. 

2X2X2X2X2X2X2 = 128; then 4X128 = 512, 
which is the eighth terra. Or, 4, 8, 16, 32, 64, 128, 256, 
512, the eighth term, as before. 

2 Required the last term of an increasing series, whose 
first term is 15, ratio 2, and number of terms 10^. 

Ans. 7680, 

3 A boy purchased 1 8 oranges, at 1 cent for the first, 
4 for the second, 16 for the third, &c.; what was the 
price of the last? Ans. $171798691.84. 

Note 2. — To find the sum of all the terms, multiply 
the last term by the ratio, and from the product subtract 
the first term ; then divide the remainder by the ratio, less 
one. 

EXAMPLES. 

1 What is the sum of a series, whose first term, ia 2^ 
ratio 3, and number of terms 5'. ^coa.'^^^- 

16* 
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Find the last term by Note 1. 

162 last terra. 

2 3 ratio. 

6 

18 486 

5 4 2 first term. 



1 62 



242 



3— .1 =2)484 



242 sum of the sums. 

2 What is the sum of the series, whose first term 
4, ratio 5, and number of terms 7 1 Ans. 15624. 

Find the last term by Note 1. 

12500 last term. 
4 5 ratio. 



20 

100 62500 

500 4 first term. 



2500 

12500 5— 1=4)62496 



15624 ^ 15624 sum of the series. 

3 What is the sum of a series^ whose first term is i 
ratio 4, and number of terms 7 ? Ans. 16383. 

Last term, 12288 

Ratio, • ^ ........ . 4 ' 



49152 
First term, • • 3 



4—1=3)49149 

Sum of the series . 16383 

Write down the series, multiply it by the ratio, an 
subtract the first series from the second, thus : 




3 12 192 768 307^ 1^^^^ 
' 1^ 192 768 307^ 1^*2»^^ ^^^^"^ 
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Here the terms all cancel, but the first of the upper and 
last of the lower series. Then we have 

49152 
3 



Divide by ratio, less 1 : 4—1=3)49149 

The sum of the series, ...... 16383 

Now, as we multiplied the given series by the ratio, 
which is 4, aiid subtracted once the series from the pro- 
duct, the remainder is three times the given series. We, 
therefore, divide by 3, which is the ratio, less 1 : the quo- 
tient is the sum of the series. 

4 At 2 cents for the first ounce, 6 for the second, 18 
for the third, &c.» what would a pound of gold eost ? 

Ans. $5314.40. 

5 Sold 10 yards of velvet, at 4 mills for the first yard, 
20 for the second, 100 for the third, <&c.; what did the 
piece cost ? Ans. $9765.62,4. 

6 What is tlie cost of a coat with 14 buttons, at 5 mills 
for the first, 15 for the second, 45 for the third, &c.? 

Ans. $11957.42. 

7 What is the cost of 16 yards of cloth, at 3 cents for 
the first yard, 12 for the second, 48 for the third, &c.? 

Ans. $42949672.95. 

Note 3. — The sum of a geometrical series is found 
by the extremes and the ratio, independent of the num- 
ber of terms ; hence, whether the number of terms be 
many or few, there is no variation in the rule. We may, 
therefore, require the sum of the seres, 6, 5, 1, J, |^, <fcc., 
to infinity, provided we can determine the value of the 
other extreme. Now, we see the terms decrease as the 
series advances ; and the hundredth term, for example, 
would be exceedingly small, the thousandth too small to 
be estimated, the millionth still less, and the infinite term 
would be nothing: not, as some tell us, " ex.tj:^'«ss^*\^ 
small," or, « too little to be coivsv^et^^r &yt,^\ssiJs. ofe^^- ^v 
lu/e/y nothing. ^ 
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Now let us consider the series as inverted; then 6 will 

be the last term, and 3 the ratio. By the rule, multiply 

the last term by the ratio, subtract the first term, and 

divide by the ratio, less 1. Here we have the sum of 

6X3—0 
the series, =9, the answer. 



EXAMPLES. 

1 What is the sum of the infinite series, ^+^+1 
-j-f^^, &c.? Invert the series : 3 is the last term, and 2 

^XlO— 

Uie ratio; hence, =1, the answer. 

■ 1 • ^ • 

2 What is the sum of the infinite series -^y, jf^, 

y\X10— 

Troo? ^^•- '' — ~^9 *^® answer. 

3 What is the value of \, -^j, j\-g, &c., to infinity ? 

Ans. i. I 

4 What is the value of |, 5, 5, |, ifec, to infinity? 

Ans. J. 

6 What is th««value of 1, ?, -j?^, &e., to infinity ? 

Ans. 4. 
Here the ratio is |. 

6 What is the value of |, -g^, yf^, &c., to infinity ? 

Ans. |. 

7 What is the value of .777, Sic, to infinity ? This 
may be expressed by y\, yj^, ^^Vo > &c. Ans. 1. 




fe What is the sum of .6666, &c., to infinity ? 

A] 

9 What is the value of .232323, &c., infinitely ex- 
ided ? Ans. If. 

This may be expressed by ^^^, -ill^i ^c. 



Ans. |. 
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EXCHANGE* 

The object of exbKange is to find how much of the 
money of one coimtry is equivalent to a given sum of the 
money of another. 

By the par of exchange between two countries, is 
meant the mtrinsic value of the one, compared with the 
other ; it is estimated by the weight and fineness of the 
coins. 

The course of exchange, at any time, is the sum of 
the money* of one country which, at that time, is given 
for a certain sum of money of another country. The 
course of exchange varies according to the circumstances 
of trade. All the calculations in exchange can be per- 
formed by the Rule of Three. 

examples. 

1 A sovereign, of England, is worth $4.84,6. A mer- 
chant of New York is indebted to a merchant of London 
$7520 ; how many sovereigns will it require to discharge 
the debt ? 

2 A si:^-ducat piece of Naples, is worth $5.25. A 
merchant of Naples is indebted to a merchant in Boston 
$6940 ; how many such pieces shall he remit ? 

3 The current rupee of Calcutta is 44.4 cents. A 
merchant of Philadelphia has a claim against a mer- 
chant of Calcutta of $437 ; how many nipees shall he 
draw ? 

4 The piaster is 20i cents; how mapy piasters in 
$1128.22? 

5 Reduce 7218 rupees to Federal money, at 46 cents 
per rupee. 

6 The dollar of Bencoolen is reckoned at $1,10, Fed- 
eral #)ney; how much Federal money in $2740 of 
Bencoolen ? 

7 The Prussian rix-doWat \s wotSScl ^^\ ^^^^' ^'^" 
duce $7348.32 into Prussiaxv moivey • 



\ 
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Ex. 1. Ul£ Sterling is worth ^,44 cts. 4 ms. ; what 
is 65j6 sterling worth ? Ans. $288,86. 

2. What is the value of $500 in English money, at 
$4,44,4, per £ sterling? Ans. 112JS 10s. 2id. 

3. What is the value of 125j6 7s. at $4,44,4, per £ 
sterling ? Ans. $557,05,5. 

4. What is the value of $1000, in English money, at 
$4,44,4, per £ sterling Ans. 225j8 5id. 



PROMISCUOUS EXERCISES* 

1. A merchant had 1000 dollar^ in bank ; he drew out 
at one time $237.50, at another time, $116.09, and at 
another, $241.063^ : after which he deposited at one time 
1500 dollars, and at another time $750.50 ; how much 
had he in bank after making the last deposite ? 

Ans. $2655.84i. 

2 Sold 8 bales of linen, 4 of which contained 9 pieces 
each, and in each pi^ce was 35 yards ; the other 4 bales 
contained 12 pieces each, and in each piece was 27 
yards ; how many pieces and how many yards were in 
all ? Ans. 84 pieces, 2556 yards. 

3 If a man leave 6509 dollars to his wife and two sons, 
thus— to his wife f , to his elder son | of the remainder, 
and to his other son the rest ; what is the share of each ? 

r Wife's share $2440.874. 
Ans. < Elder son's $2440.879* 
X Other son's $1627.25* 

4 What is the commission on $2176.50, at 2^ per 
cent? Ans. $54,411, 

5 K a tower is 384 feet high from the foundation, a 
sixth part of which is under the earth, and an eighth 
part under water, how much is visible above the water ? 

Ans. 272 feet. 

6 How many bricks 9 inches long and 4 inches wide, 
will pave a yard that is 20 feet square ? Ans^600. 

7 What is the value of a slab of marble, the length of 
which is 5 feet 7 inches, and the breadth 1 foot 10 
inches, at 1 dollar per foot? Ans. $10.23$. 
S A certain stone measures 4 {ee\^\\ic^V«f&\xv\«w^'Ocv^ 
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2 foet 9 inches in breadth, and 3 feet 4 inches in depth; 
how many solid feet does it contain? Ans. 41 fl. 3 in. 

9 A line 35 yards long will exactly reach from the 
top of a fort, standing on the brink of a river, to the op- 
posite bank, known to be 27 yards from the foot of the 
wall; what is the height of the wall? 

Ans. 22 yards 3^ inches.-{- 

10 The account of a certain school is as follows, viz. 
■fj of the boys learn geometry, | learn grammar, -^ 
learn arithmetic, /g- learn to write, and 9 learn to read: 
what number is there of each? 

Ans j^ who learn geometry, 30 grammar,24 
I arithmetic, 12 writing, and 9 reading. 

11 A merchant, in bartering with a farmer for wood 
at $5 per cord, rated bis molasses at $25 per hhd., which 
was worth no more than $20; what price ought the far- 
mer to have asked for his wood to be equal to tho mer- 
chant's bartering price? Ans. $6,25. 

12 A and B dissolve partnership, and equally divide 
their gain : A's share, which was $332 50 cts., lay for 
21 months; B's for 9 months only: the adventure of B. 
is required. Ans. $775 831 cts. 

13 If a water-hogshead holds ilO gals, and the pipe 
which fills the hogshead discharges 15 gal. in 3 minutes, 
and the tap will discharge' 20 gal. in 5 minutes, and these 
were both left rimning one nour, how many gallons 
would the hogshead then contain; and if the tap was 
then stopped, in what time would the hogshead be filled? 

Ans. 60 gal., and filled in 10 min. 

14 A has B's note for $500 75 cts., with 9 months in- 
terest, at 6 per cent.,<^av^e on it, for which B gave him 
5064 feet of boards, fi!^ «\ vUs per foot, with 140 pounds 
of taHow, at 13 cts. pei^^KV^ind, and is to pay the rest in 
flax seed, at 92i cts. per bi:^^ ^1 ; how many bushels of flax 
seed must A receive, to ban.\ce the note? 

Ans. 409J||. bilshels. 

15 A, B, and C,in company, had put in ^762: A's 
money was in 5 months, B's 7, and C's 9 months!': they 
gained $780, which was so divided, that \ of A's was J 
of B's, and j of B's was i of (3'8vbutB,V».NYO!^x^^vi^^ 
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02067, absconded: what did each gain, and pot in; and 
what did A and C gain or lose by B's misconductt 

A'b stock $2494,887 gain 260 

An« J ^*^ ^ $2227,577 do 325 

^^^"^ C's do $1039,536 do 195 

_A and C would gain $405,577 

16 When 100 boxes of prunes cost 2 dollars 10 cents 
each, and by selling them at 3 dollars 50 cents per cwt 
the gain is 25 percent., the weight of each box, one witl 
another, is required. Ans. 84 lb 

17 There are two cdumns, in the ruins of Persepo 
1^8, left standing upright; one is 64 feet above the plain 
the other 50. Between these, in a right lice stands ai 
ancient statue, the head whereof is 97 feet from the sum 
mit of the higher, and 86 feet from the top of the lowei 
column, and tlie distance between the lower column ab( 
the centre of the statue^s base, is 76 feet; the distanc< 
between the top of the columns is required. Ans. 157-}-^ 

18 If I see the flash of a cannon, fired from a fort oi 
the other side oin river, and hear the report 47 second 
afterwards, what distance was the fbrt from where 
stood? J Ans. 53674 feel 

NoTK. — Soiind, if not inteirupted, will move at the rate of abm 
1142 feet in a second of time. 

19 What is the difference between the interest o 
$1000 at 6 per cent, for 8 years, and the disccmnt of th 
same sum at the same rate, and for the same time? 

Ans. The interest exceeds the discount b 

$155 67 cts. 5 n 

20 If a tower be built in the following manner, yr 
of its height of stone, 27 feet of brick, and i of its heigl 
of wood, what was the height of the tower? 

Ans. 113 feet 4 incfae 

21 A captain, 2 lieutenants, and 30 seamen, take 
priz« worth $7002, which they divide into 100 share 
of which the captain takes 12, the two lieutenants eac 
5, and the remamder is to be divided equally among th 
sailors; how much will each man receive? Ans. Ca] 
taints share, $840,24, each lieutenant^s, $350,10, an 
each seaman's, $182,05,2. 




"f^^^^l •■• "» , 



PREFACE TO APPENDIX. 



Tbs author of the foregoing work, has long eontemplated its ex- 
tension in an Appeo4i^»^hich is now offered to the public in hopes 
the usefulness of the whole may be extended, and the science of 
arithmetic advanced. The view of numbers, and the abridged 
modes of operation herein presented, it is believed, will be found ac- 
ceptable alike to the business-man and to the scholar. 

The Appendix recognizes the scientific character of numbers, 
and gives bold and enlarged views of arithmetical operations. The 
method of cancelling is not new: but for a long period it has 
scarcely been known. It is, however, coming into general use; 
and it is carried much farther in this part of the work than in any 
we have hitherto known. 

In Europe, this system has been very generally adopted in the 
higher schools, and in this country it is fast becoming known — and 
as far as it is known, it supercedes the usual modes of operation. 

To the method of stating problems in Proportion by coihparing 
cause and effect, we invite special attention. On critical examina- 
tion it will be found more easy and more rational than any other 
method. 

Other methods of statement sometimes require the number of 
men to be multiplied into feet of wall — days into acres of grass, &c„ 
all of which, though correct as abstract proportion in numbers, is 
unnatural and void of strict philosophical expression-r-not so with 
this method. 

The peculiarities whi«h the student will here find in the Extrac- 
tion of Roots, and in Mensuration, are not all new — ^indeed there 
can be nothing new in principle — ^but as far as the author's know- 
ledge extends, he is not aware that th^se abbreviations have ever 
been collected in ^ny arithmetical work. The impression seems to 
hav^ been, that the peopW could not comprehend arithmetical brev- 
ity, nor appreciate mathematical beauty ; but the au^or thinking 
otherwise, presents this brief, yet comprehensive, Appendix to the 
pubhc, in the full assurance that whoever will pay due attention to 
the subject will be highly gratified and abundantly rewarded. II 

17 1 ^S 
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The pupil having^ passed over the common routine of 
Arithmetic, and supposed to be able to perform all ite ne- 
cessary operations in the usual way, we now present him 
with some new modes of practical operations, by which 
the labors will be much abridged and the science pre- 
sented with more of its roses and less of its thorns. 

We commence with a systematic study of numbers. 
The following are called prime numbers ; because no 
one can be divided by any number less than itself with- 
out producing a fraction. 1 2 3 . 5 . 7 . . . 11 . 13 • . . 

17 . 19 ... 23 29 . 31 37 ... 41 . 43 . 

. . 47 . .«. . .53 . . . 57 . 59 . 61 . . . . 67 . . • 71 . 
MO * . . • • 79 ... oo ... o7 . of7 •....•• U7 ... 101 

The points represent the composite number^; and 
here it can be observed that there are 29 prime numbers, 
and of course 71 composite numbers in the first hun- 
dred — the prime numbers becoming fewer as the num- 
bers rise higher. Observe the following series : 

5 10 15 20 25 30 35 40 45 50, 

aiid so on. Every body knows that our Geometric scale 
of numbers ifl 1 10 100 1000, dz;c. Now we wish the 
student to observe the numbers, 

5 20 25 50 75 125 500, 

as being not only in the preceding series, but aliquot 
parts of some number in our GLeometrip scale» For ex- 
ample, 25 is 1 of 100 ; 125 is ^ of 1000, &c. 

We now charge the student to make his eye familiar 
with all the preceding series— 4he prime number s as be- 
ing unmanageable and inconvenient, and the others the 
very reverse ; but the full importance of such a study 
» can only appear in the sequel. 

194 
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By a little attention to the relation of numbers, we 
may often contract operations in multiplication. A dead 
unifomity of operation in all cases indicates a mechani- 
cal and not a scientific knowledge of numbers. As a 
uniform principle, it is much easier to multiply by the 
small numbers 2, 3, 4, 6, than by 7, 8, 9. 

EXAMPLES. 

Multiply 4532 

by 39 



Commence with the 3 tens. Mul- 13596 
tiply this 13596 by 3, because 3X3=9, 40788 

and place the product in the place of ' 

units. 176748 

Multiply . . 576 Multiply this last number, 

by . • . . 186 3456, (which is 6 times 576) 

by 3, and place the product 

(6X3=18.) 3456 in the place of tens, and we 

10368 have 180 times' 576. Ob- 

■ serve the same principle in 

107136 the following examples. 

Multiply .... 576 Multiply . . 40788 
by 618 by ... . 497 

Commence with 6. 3456 (7X7»49.) 285516 

(6X3=18.) 10368 1998612 

355968 20271636 

Observe, that in this last example 497 is 3 less than 
500 ; 500 is ^ of 1000, thefore 

2)40788<000 

2 0394 000 
Subtract (3X40788=122364.) 12 2 3 6 4 

2027V ^%^ I 



196 AFPSNDIX. 

Multiply. . 786 4 

by. * 144 

i., I ■■■■ 

First multiply by 12, then that 9 4 2 5 5 

product by 12. 113 10 6 2 4 

113200495 



Multiply 86416 by 135. Observe, 135 is 125 
125 is 1 of 1000, therefore 

8)8 64 16*0 

10802 000 
8 64 160 

Product 11666160 

The following are from Ray's Arithmetic, page 

Multiply 1646 by 365. As the first factor is 
and the last ends in 5, we mentally half the oi 
double the other, which will not affect the produ 
very much contract the operation, we then have 

823 
730 



24690 
5761 



6 0a790 
We can do the same in all such cases. 

Multiply .999 by 777. 

777000 
Subtract 777 



L 



Product 7 7 62 2.3 
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Multiply 
by. • 



• • 



61524 
7209 



553716 Multiply this product of 9 by 
4429728 8, because 9 times 8 are 72, an^ 
" place the product in the place 

Product 443646516 of 100, because it is 7200. 



Multiply 
by-. 



1243 
636 

7458 First by 600. 
44748 Multiply 7458 by 6. 



Product 790548 

Multiply 624 by 85. The product will be the same 
as the half of 624 by the double of 85— that is, 312 by 
170, or 3120 by 17=53040. We do hot say Hmt these 
changes give any advantage in this particular example ; 
we only make them to call out thought and attention 
from the pupil. 

Multiply 

^y 



7864 
246 



This may be done by commencing with the 2 ; then 
that product by 2 and 3. Or we may commence with 
the 6 units, and then that product by 4 ; because 4 times 
6 are 24. 

Multiply 4386, or any other number, by 49. We 
may do this by taking the number 50 times, or |^ of 100 
times, and subtracting once the number. 

Multiply 87742 by 65. This may be done by taking 
the number ^ (100,) +10 +i of (10) times. That is 

4387 100 
877420 
438710 



Prodnet 

17* 



« • 



570^%^^ 
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Multiply 02636 by 150* It will be much more easy 
to multiply the half of it by 300, which will give the 
same result. 

Multiply 679 by 279. Multiply first by 9, and that 
product by 3, put in the place of 10. 

Multiply 87603 by 9865. By the common formal 
rule this would be a tedious operation ; but let us observe 
that 9865 is 10000—135, 135 is 125+10 ; 125 is |- of 
1000. Therefore, 

876030000 Subtract 1, 8)87603000 
11826405 



10960375 

864203595 Product. 10 times, 776030 



11826405 



Multiply 818327 by 9874. But 9874 is 10000 less 
126. Therefore 

8183270000 Less i of 818327000 
Subtract 103108202 ^ '■ 



102290875 

8080161798 Product. . 818327 



103109202 



Multiply 188 by 135, and that product by 15. In- 
stead of doing this literally and mechanically according to 
rule, we may half 188 twice, and double each of the fac- 
tors that end in 5, and we shall have 47 . 270 . . 30 ; or, 

47 
8 1 00 



4700 
376 

3B0700 



ffow far will a ship sail in W5 d«y^. ^^> ^^ ^^ 



. 
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of 8 miles per hour? Here 365X24X8=:7d0X96; 
or, 

73000 less 730 X 4»2920 
2920 



Product 70080 

EXERCISES FOR PRACTICE. 

299 X 299X299= what number? Ans. 26730899 
999 X 999 X 999=what number ? Ans. 997002999 
4962X98= what number? Ans. 487276 

Multiply 8840745 by 64324. Observe, that 32 is 8 
times 4, and 64 is 2 times 32. 

Multiply 8340745 by 64432. In this last example, 
commence at the 4 in the place of hundreds. 

Multiply 24 X 25 X 12 X 5, together. Here it would be 
no index of even a decent knowledge of numbers, to obey 
literally and in the order the numbers are given ; yet how 
many even at the present day would do so ! 

Take the factor 4, out of the 24, and multiply it into 
the 25 ; also, the factor 2, out of 12, and put it with 5, 
which can be done without effort. We then have 
6X lOOX lOX 6=36000, the answer. 



SECTION n. 

We shall say nothing of division in whole numbers, 
as nothing new or interesting can be offered on that 
topic ; but we cannot forbear making a few comments 
on division in decimals. 

To divide, to cut into parts, will not at all times give 
a clear understanding of the operation, and confusion 
frequently arises from taking this view of the 8uh\ect'^L 
we better consider it as one \\\iTj\\iet iaea%UTm% 7!s>rj^^»l^!V 

^FoT example: how often >n\\\ .^ ol ^ '^^^^ ^^'?^^^^. 

feet ? In other words, divide \^ \>Y *^ % ^^- ^^*^^\__^ 
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\. Here, if the student should imagine that 12 must be 
cut into parts, he would make a great error. He must 
divide 120 tenths into parts ; in this case, into 5 parts — 
because the 5 is .5 : or he may consider that ^ of a foot 
may be laid down in 12 feet; that is, measure 12 feet 24 
times. Or he may reduce the 12 feet to half feet, and 
then divide by 1. In all cases, the divisor and dividend 
must be of the same denomination before the division 
can be effected. But in decimals, these reductions are 
made so easily, that a thoughtless operator rarely per- 
ceives them ; hence the difficulty in ascertaining the 
value of the quotient. 

We now give a few examples, for the purpose of 
teaching the pupil how to use his judgment; he will 
then have learned a rule more vcduuhle than all others. 

EXAMPLES. 

Divide 15.34 by 2.7. Here we consider the whole 
number, 15, is to be divided by less than 3; the quo- 
tient must, therefore, be a little over 5. One figure then, 
in the quotient, will be whole numbers, the rest decimals. 

Divide 15.34 by .27. Here we perceive that 15 is to 
be divided, or rather measured^ by less then ^ of 1 ; 
therefore the quotient must be niore than 3 times 15. Or 
we may multiply both dividend and divisor by 100, 
|vhich will not effect the quotient, and then we shall 
have 1534, to be divided by 27. Now no one can mis- 
take how much of the quotient will be whole numbers : 
the rest, of course, decimals. 

Divide 45.30 by .015. Conceive both numbers to be 
multiplied by 1000 ; then the requirement will be to di- 
vide 45300 by 15, a common example in whole num- 
bers. 

By attention to this operation, the student will have 
no difficulty in any case where the divisor is less than 
the dividend. 
Here is one of the most di&ca\t cas^a \ 
Divide .603753 by 625.5. In «XIL axx^\v cxssok^^^ ^' 
this, we insist on the formality ot ^lacviv^ ^ cv^^ \sv 
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the diTidend, to represent the place of whole numbers, 
thus: 

625*5)0.0037dda( 

We now consider whether the whole number in the 
divisor will be contained in the whole number in the div- 
idend, and we find it will not; we, therefore, write a 
cipher in the quotient to represent the place of whole 
numbers, and make the decimal on its right, thus, 0. 

We now consider, that 625 will not go in the lO's, 
nor in the lOO's, nor in the 3, nor in the 37, nor in the 
375, but it will go in the 3753. 

We must make a trial at every step, that is, every 
time we take in view another places and we must take 
but one at a time. In this case, then, we shall have 
0.000006, the quotient. 

Divide 3 by 30. 30 will not go in 3 ; we, therefore, 
write for place of whole numbers, and then say 30 
in 30 tenths, 1 tenth^times; or, 0.1. 

Divide .55 by 11. 

11)0.55(0.05 

11 in 0, no times ; 11 in 5 tenths, times ; 11 in 55 
hundredths, 5 hundredths times. 

It will be observed, that we make the decimal point in 
the quotient as soon as we ascertain it ; not wait, and 
then find where it should be by counting, &c. — a rule 
that we regard as unworthy of being followed by all 
those who can use their reason. 



EXAMPLES. 

1 Divide 9 by 450. Ans. 0.02. 

2 Divide 2.39oi5 by .007. Anss. 341.45. 

3 Divide 100 by .25. Ans. 400.00. 

4 If 350 pounds of beef cost $12.25, what is the cost 
of one pound? Ans. .035. 

5 At $5.75 per yard; how m\]Lc\v ^J^o"^ ^«^v \i^ ^'^^ 
chased with $19.50625 ? K-Xva. '^•'^"l^ "J'*^^^ 

» 



\ 
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6 At .07 per cent, per annum, how much capital must 
be invested to yield $602 ? Ans. $8600. 

7 A benevolent individual gave away $600 per annum 
to charitable objects, which was .12 of his income. 
What was his income ? 



SECTION HI, 
Multiplication and Division Combined, 

When it becomes necessary to multiply two or more 
numbers together, and divide by a third, or by a product 
of a third and fourth, it must be literally done^ if the 
numbers are prime. 

For example : Multiply 19 by 13, and divide that pro- 
duct by 7. 

This must be done at full length, because the numbers 
ZXQ primes and in all such cases there will result ^frac- 
tion. 

But when two or more of the numbers are composite 
numbers, the work can always be contracted. 

Example : Multiply 375 by 7, ai\d divide that pro- 
duct by 21. To obtain the answer, it is sufficient to di- 
vide 376 by 3, which gives 125. 

The 7 divide&i the 21, and the factor 3 remains for a 
divisor. 

Here it becomes necessary to lay down ajo/an of oper- 
ation. 

Draw a perpendicular line, and place all numbers that 
are to be multiplied together under each other, on the 
right hand side, and all numbers that are divisors under 
each other, on the lefl hand side. 

EXAMPLES. 

./ 1 Multiply 140 by 36, and divide that product by' 
//S'^* We place the numbera tViviB \ 




\ 



«>'t\ 



Three times 4783 must be the result 

8. Multiply 80 by 9, that producjt by 21, and divide 
the whole by the product of 60X 6X 14. 
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We may cast out equal factors from each side of the 
line unthotit affecting the reavU, In this case, 12 will 
divide 84 and 36. Then the numbers will stand thus : 

140 
3 

But 7 divides 140, and gives 20, which, multiplied by 
3, gives 60 for the result. 

2 Multiply 4783 by 39, and divide tiiat product 
by 13: 

4783 
3. 



4^ 



3^0 
6 

2^ 



5^0 4 
9 
d4 3 



In the above, divide 60 and 80 by 20, and 14 and 21 
by 7, and those numbers will stand cancelled as above, 
with 3 and 4, 2 and 3 at their sides. 

Now the product 3X6X2, on the divisor side, is 
equal to 4 times 9 on the other, and the remaining 3 is 
the result. 

Hoping the reader now understands our forms, and 
comprehends the true philosophical principle, we will 
give no more abstract examples ; but we will give many 
practical examples, such as might occur in business, and 
we prefer taking them from books, tiiat it may not be 
said we made them expressly for this occasion. 

Again, it may bl3 observed, that this method of opera- 
tion may serve for only a few problems. We answer, it 
will serve for 71 out of 100, according to the theory of ^ 
numbers, as we have seen theie «te *l\ ^wK^Q!i>Nfc "kws^-\ 
^jbers in the first hundred, and tnoxe i^a ^c^ x\^^ V\^«^-V 
But the pnme numbers, 2, S, an^ t>,«fe ^^ "^^"^r^^^:^ 
manageable, and are factota in fto tnaXL-^ o'^^t '^^'^ 
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that they may be considered in as favoraUe a light as the 
composite numbers- — ^and for ^s reason we may say, 
75 out of every hundred prqldems can be abridged. 

But, in actual business, the problems are cdmost all 
reduceable by short operations ; as the prices of articles, 
or amount called for, ahirays corresponds with some 
aliquo^ part of our scale of computation. 

This method may not work a great many problems as 
they are found in some books, but it will work 90 out 
of every 100 that ought to be found in books. 

In a book, we might find a problem like this: 

What is the cost of 21b. 7oz. 13dwt. of tea at 7s. 5d. 
per pound ? But the person who should go to a store 
and call for 31b. 7oz. and 13dwt. of tea, would be a fit 
subject for a mad-house. The above problem requires 
downright drudgery, which every one ought to \fe ^le 
to perform, but such drudgery never occtops in business. 

The following examples are extracted from books in 
common use, and we mark them in order that any one 
may find the original. For instance, T. 42, means Tal- 
bqtt's Arithmetic, page 42 ; R. 93, means Ray's Arith- 
metic, page 93 ; £. 123, means Emerson's 'Arithmetic, 
page 123, &c. 

EXAMPLES. 

4 How many bushels of apples can be bought for $3, 
at 15 cts. a peck? (R. 92.) Ans. 5. 

p fi^ ji ' Bocplandtion — 3 in 15, 5 timea ; 4 
^ 4^00 5 times 5 are 20, and 20 in 100, 5 times. 

5 A farmer has 91 bushels of wheat, and he wishes to 
put it into bags, each of which' holds 3 bushels 2 pecks ; 
how many bags will it take ? (R. 92.) AnS. 26. 

3bu. 2 pe.=14pe. f i^L ji/i 13 

6 What is the value of a piece of gold weighing Vb. 
Sdwt, at 12ictB. per gtainl (;&. «l.^ Kxa* W56a. 
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7 At i Sets* a pound what will 6c wt. Iqr. covt? (R. 
83.) . . Ans. $21. 



m 



3 



% At $2.26 a qc. what will 1 ton Icwt. cost? (R. 
93.) AiHk $189. 

21 cwt. 

9 

9 At Sets, per oz., what will 7 lbs. 8oz. cost? (R. 
93,) Anfi. $6. 

1^ In this example, we must reduce 71bs. 8oz. to 
ounces: 7X 16+8 is the same as 14X8+8, or 15X8. 



15 

100 1 8 
5 



}= 



100 



30 

2 

10 



11 A grocer bought a lot of cheese, each weighing 91bsj 
15oz., the weight of the whole amounted to 39cwt. 3qr.; 
how many cheeses were there ? (R. 93.) Ans. 448. , 

Uf qr. 
Uf 28 
16 

12 How many casks, each holding 841bs., can be fill^ 
ed out of a hogshead of sugar weighing 15cwt. 3qr? (R, 
93.) Ans. 17. \ 

13 A bell of Moscow weighs 288000lbs.; how mjaaiy 
tons? (R. 93 — ^part of Ex. 23.) 

An«. 128 tons, llcwt. Iqr. 201bs^ 

14 We prefer dividing (mentally) the pounds into 
their obvious factors. 



/ 



in 



^^H 9 
1000 



7)900 



ViA'^i, 



15, ifowmany tinges wll 3^ \»\ift^\, n?\vv2«^ "v^^^^^ 
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in circumference, turn round in going 65 miles ? (R. 94, 
Ex. 32.) Ans. 37440. 

65 



110 
2 



320 
12 



16 What will 2 square yards 2 square feet of ground 
come to at Sets, a square inch ? (R. 94.) Ans. $144. 

2 square yards 2 square feet=20 
square feet 400 



12 
12 



17 What will one square yard of gilding cost at 13.5 
cents a square inch? (R. 94.) Ans. $162. 



8 



9 
144 



18 What will 5 yards 2qr8, of cloth cost at 12ict8. a 
nail? (R.96.) Ans. $11. 

Q [ 22 qrs. 
® 4 

19 How many coat patterns, each containing 3 yards 
2qrs., can be cut out of a piece of cloth containing 70 
Ells Flemish ? (R. 95.) Ans. 15. 

14 "^^ 
** 3 

20 What will one hhd. of wine cost at 6^cts. a gill! 
(R. 95.) Ans. $126. 

Observe, that 6i=y ; and, as 4 is a divisor to 25, it 
must be put on the opposite side of the line. 






100 
4 



63 
4 
2 
4 

25 



or. 



16 



63 
4 
2 
4 



21 If a person write 10 xavMotea ^w^ ^%:^, \isyr 
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much tisie will that amoant to in 4 years? (R. 96.) 

Ans. 10 days 3i hours. 



60 
24 



365 

4 
10 



22 How many yards of carpeting, 2 feet 6 inches in 
breadth, will cover a floor 27 feet long and 20 feet wide ? 
(T. 98.) Ans. 72. 



2^==|. 2 is to divide the 5 ; it must, 5 
therefore, go over the line. 3 



20 

27 

2 



23 What quantity of shalloon, 3 quarters wide, will 
line 73 yards of cloth that is li yards wide? (T. 98.) 

Ahs. 15. 



74 



or, 






16 

i 



N. B. Mixed numbers are reduced to improper frac- 
tions, and the denominators thrown over the line. 

24 How much land, at $2.50 per acre, must be given 
in exchange for 360 acres, worth $3.75. (T. 99.) 

Ans» $540. 



2i 



360 
31 



or. 



J 



m 90 

2 



25. What will a bushel of clover-seed come to at 12i 
cts. a pint ? (Wilson, 41.) Ans. $8. 



12i cts.=i of a dollar. The 8 on 
one side cancels 8 on the other, and 
leaves 4X2 for the answer. 



^ 



4 pecks. 
2 



26 Suppose a hogshead of mo\aB«^«^ ^Vv3tv ^«ex ^^^ v^^ 
^be retailed at i24cts. a quart; ^Yi^\.\a ^e t^^^^n. «^>>^- 
(W. 41.) Ks»-^^-^^' 
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as' 



68 sallons. 



Sale 31.50 
Cost 23 



Profit 8.50 



27 What will 5 barrels of flour cost at 3^cts. per 
pound? Ans. $34.30. 

28 How many times is | of a pint contained in | of a 
gallon ? (W. 65.) 






Ans. 6|. 



3 



5. 


4 or. 



3 J* 


^ 3 


^ 


4"' 




1* 



20 



We have already remarked, that denominators of 
fractions must go over the line /rom the term to which 
they belong. 

29 How many times can a vessel, holding -^^ of a 
quart, be filled from j of a barrel containing 31^ gal- 



lons ? (W. 66,) 



] 



3U 



'-1 



^2 
10 



Ans. 46f . 



30 If one acre and 20 rods of ground produce 45 
bushes of wheat ; at that rate, how much will nine acres 
produce? (W. 90.) Ans. 360. 



la.20r.=l|tf. ' ji)5 %^ 



4^0 8 
45 



45X8=360. 



I 



N. B. We shall plan no more problems in this sec- 
tion ; but the following require no real labor ^ save cor- 
rect reasoning. When the numbers are properly arrang- 
ed, a few clips with the pencil, and perhaps a trifling 
multiplication, will suffice^ 

31 At l^cts. a gill, how many gallons of cider "Can be 
bought for $12 ? (R. 95.) Ans. 25. 

32 How many casks, each containing 12 gallons, can 
be filled out of a ton of wine ? (R. 95.) Ans. 21. 
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33 A man retailed 9 barrels of ale, and received for 
it $129.60 ; at what price did he sell it a pint ? (R. 96.) 

Ans. 5cts. 

34 How much butter, at 9cts. per pound, M'ill pay for 
12 yards of cloth, at $2.19 per yard ? (W. 79.) 

Ans. 292. 

35 At 45^ dollars per acre, what will 32 rods of land 
come to? (W. 79.) Ans. $9.10. 

36 How long must a laborer work, at 635Cts. at day, 
to earn $25 ? (W. 78.) - Ans. 40 days. 

37 A merchant sold 275 pounds of iron, at 5|cts. a 
pound, and took his pay in oats, at 50cts. a bushel ; how 
many bushels did he receive ? (Adams, 53.) 

Ans. 38i. 

38 How many yards of cloth, at $4.66 a yard, must 
be given for 18 barrels of flour, at $9.32 a barrel ? (A. 
53.) Ans. 36. 

39 How long will it require one of the heavenly bo- 
dies to move through a quadrant, at the rate of 43' 12" 
per minute ? (R. 97.) Ans. 2y^ hours. 

40 If a comet move through an arc of 7° 12' per 
day, how long would it be in passing an arc of 180° ? 
(R. 97.) Ans. 25 days. 

41. What is the cost of 8hhds. of wine, at 5cts. per 
pint? , Ans. $201.60. 

42 There are 30^ square yards in one perch of land ; 
how many perches are there in 363 square yards ? 

Ans. 12. 

43 What will 18| yards cost, at 75cts. per yard ? 

Ans. $14.06^. 

44 If 16 persons receive $516 for 43 days* work, how 
much does each man earn per day ? Ans. 75cts. 

45 How many times will a wheel, which is 12 feet in 
circumference, turn round in going a mile ? Ans. 440. 

46 An auctioneer sold 45 bags of cotton^ e^ck <»»\^tai3ar 



^ 



^■^1 
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tag 400 pounds, at 1 mill a ponnd ; what did the whole 
come to? (R. 61.) Ans. $18. 

47 A mechanic receives $90 for 40 days' work— he 
ixrorked 12 hours each day; how much was it per hour? 
(R. 73.) Ans. 18|cts. 

48. A laborer worked 26 days for a farmer, at 872Cts. 
per day, and took his pay in wjbeat, at 65cts. per bushel; 
how many bushels did he receive ? Ans. 35. 






SECTION IV. 



It is an (jtociom in philosophy, that equal causes pro- 
duce equal effects ; and that effects are always propo^ 
tionate to their causes. 

Now, causes and effects that admit of computation, 
that is, involve the idea of quantity, may be represented 
by numbers, which will have the same relation to each 
other as the things they represent. 

Keeping these premises in view, then, we have a uni- 
versal rule, applicable to all cases which can arise under' 
Proportion, simple or compound, direct or inverse, 
namely: 

Rule.— .^« any given cause is to its effect , so is any 
required cause {of the same kind) to its effect / or, so is 
another given cause, of the same kind, to its required 
effect. 

The only difficulty the pupil can experience in this! 
system of proportion, is readily to determine what is 
cause, and whiat is effect. But this difficulty is soon over- 
come, when we consider, that aU action, of whatsoever! 
nature, must be cause-— and whatever is accomplished by 
that action, or follows such action, must be effect 

EXAMPLES. 

1 If 16 horses, in 50 days, consume 128 bushels of 
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oats, how many bushels will 5 horses consume in 90 
days? (W. 113.) Ans. 72. 

Here it is evident, that the consumption of oats spoken 
of, in both the supposition and demand, are the true ef- 
fects ; and the action of the horses, multiplied by the 
days, must express the amount of cause. We shall 
therefore state it thus : 

Cjmae. Effect. Cause. Effect. 

16 : 128 : : 5 : [ ] 
50 90 

We write the factors, one under another, as above ; 
their multiplication is understood, but rarely or never 
acttjudly accomplished. The second effect is an un- 
known tenn, or answer, required — a bracket, or blank, 
or point, is left to represent it. When found, the four 
terms above would be a perfect Geometrical proportion, 
and the product of the extremes equal to the product of 
the means. In this example, the product of the means 
is perfect ; which product, divided by the factors in the 
extremes, will give what is wanting in the extremes, 
namly — the answer. 

Therefore, agreeably to one mode of performing mul- 
tiplication and division, we draw a line thus, and cancel 
down : 

128 



16 
50 



5 
90 



If $480, in 30 months, produce $84 interest, what cap- 
ital, in 15 months, will produce $21 ? 

Now capital will not produce interest without time ; 
and, whatever be the rate per cent., the same capital in a 
double time, will produce a double interest. Therefore, 

Cause. Effect. Cause. E.Stt<i\. ^'V^ 

480 : 84 ; -. \_"\ •• '^'^ 

30 \X% 
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Here one element of the second cause is wanting ; th 
is, the answer to the question. 

In this case, the extremes are complete; we wi 
therefore, divide the product of the extremes by the fa 
tors in the mean, and the quotient will give the dejini 
factor, or answer, namely — $240. 

3 If 7 men, in 12, days, dig a ditch 60 feet long, 
feet wide, and 6 feet deep, in how many days can 1 
men dig a ditch 80 feet long, 3 feet wide, and 8 fe 
deep? 

It is almost too plain for comment, that 7 men, mul 
plied by 12 days, must be the first cause, and the co 
tents of the ditch they dig, the effect. Therefore, 



Cause, 


Effect. 


Cause* 


Effect, 


7 


: 60 : 


: 21 


: 80 


12 


8 


[] 


3 




6 




8 



Here, as in the preceding example, one of the elemei 
of the second cause is wanting ; or, rather say difact 
in the means of a perfect proportion, and can be foui 
as above. Ans. 2f days. 

5 If 6 men build a wal] in 12 days, how long will 
require 20 men to build it ? Ans. 3| days. 

Questions of this kind are usually classed under t 
single ride of three inverse; they do in fact, howevi 
belong to compound proportion : but, as one of the ten 
is the same in the supposition as in the demand, it m 
be omitted. The term, in the present example, is, o 
wcdl. If we make the number different in the t 
branches of the question, or connect any conditions w 
it, such as lengths, breadths, &c., it at once falls un< 
compound proportion of necessity, and may be sta 
thus : 

Effect. Cause. Effect. 

1 : : %ss \ \ 

^ // 4 men, in 2i days, mov? ^% ^^^^^ ^^ ^^ 
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working 8^ hours a day, how many acres will 15 men 
mow in 3 J days, by working 9 hours a day ? 

Ans. 40 yf- acres. 



Came. 


EfftcU 


Cause, 


BffetU 


4 ; 


"ar 


15 


: [] 


2i 




3J 




8i 




9 





Let the pupil observe, that when a correct statement 
is made, there will be the same number of elements, or 
factors, under the same letters, as in the above example 
under each Cause. We have men, days, and Iiours, to 
be multiplied together. When there are fractions in any 
of the terms, their denominators are to be placed over 
the line from where the term belongs ; mixed numbers 
being previously reduced to improper fractions» 

6 If 12 oz. of wool make li yards of cloth, f of a 
yard wide, how many yards, 1| wide, will 16 pounds of 
wool make ? Ans 22 j yards. 

With this example, some might hesitate as to arrang- 
ing it under cause and effect, as the actors, those wh^ 
made the cloth, whether many or few, have nothing to 
do with the question. But we take the phrase of the 
example and say. The wool makes the cloth. 

Cause. Effect, 

7 If the transportation of 12|cwt. 206 miles cost 
$25 .75, how far, at the same rate, may 3 tons and 3qrs. 
be carried for $243 ? Ans. 402f miles. 

• In this example, it is indifferent which we take for the 
cause and which for the effect. We may say, that the 
money, $25.75, is the cause of having the weight car- 
ried ; or, we may say, that carrying the wei^rbx \^ ^Jjv^^ 
cause of purchasing the money. 'T^afitev %x^ Txsaxc^ 0^^'^*'-% 
lions where it is indifferent n?\\\c\i vjei XaNsA tot c-aXi^^Z?— 



Cause. 


Effect. 


12 : 


li 




i 
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which for effect. The above example may be stated 
thus: 



Cause. 
251 : 

Or thus : 
Cause. 

124 
206 

Or thus : 
Cause. 

l^ 
206 

Or thus : 
Effect. 

243 



Effect. 

124cwt. 
206 miles. 

Effect. 
: 251 



Cause. 
60£ 

[] 

Effect. 
25} 



Cause. 
243 

Cause. 
60f 

[] 

Effect. 

251 



Cause. 
601 

[] 



Effect. 
60|cwt. 

[] 

Effect. 
243 



Effect. 
243 



Cause. 

12^ 
206 




These changes show, conclusively, that this method 
of statement is strictly scientific and philosophical ; and, 
in all these different arrangements of the terms, the same 
terms are multiplied together. 

The most that can be said for the common modes of 
statements, in the Double JRule of Three, is, that the 
products, when the terms are multiplied out, are pro- 
portional. But the first and second terms, taken as a 
whole, express no particular idea or thing ; whereas, in j 
this mode of statement, the thing — the philosophical I 
idea — is the only sure guide. Nor is this all ; it is very 
extensive and easy in ils application ; it will cover every 
case that can arise under interest—to find time, rate per 
cent. &c., and thus do away, or suspend, five or six 
special rules, which encumber every arithmetic. We 
give a few examples to apply this rule. 

8 What is the interest of $240 for 3^ years at 6 per 
cent. ? 

Cause. Effect, Came. EJ^eet, 

100 : 6 : : ^40 •. \^^ 
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» 

To obtain the answer from this statement^ we perceive 
that we must multiply the means together — i. e. 240 X 6, 
the rate, and that by the 3^ years, the time— and divide 
by 100 ; and this is the common rule, 

9 The interest of a certain sum of money, at 6 per 
cent., for 15 months, was $60 ; what was the sum? 

Ans. $800. 

Cause. Effect, Cause. Effect. 

100 : 6 : : [ ] : 60 
12 15 

10 If $800, in 15 months, should gain $60, what 
would be the rate per cent.? Ans. 6. 

Cause, Effect. Cause. Effect. 

800 : 60 : : 100 :[ ] 
15 12 

1 1 Eight hundred dollars was put out at interest, at 6 
per cent., and the interest received was $60 ; how long 
was it out? Ans. 15 months. 

• 

Cause. Effect. CaUse. Effect. 

100 : 6 : : 800 : 60 

12 [] 

12 If 12 men, working 9 hours a day for 15| days, 
were able to execute f of a job, how many men mm/ he 
withdrawn and the residue be finished in 15 days more, 
if the laborers are employed only 7 hours a day ? (W. 
109.) Ans. 4 men. 

13 The amount of a note, on interest for 2 years and 
6 months, at 6 per cent., is $690 ; required the principal. 
(R. 172.) Ans. 600. 

14 What is the interest of $1248 for 16 days? (R. 
162.) Ans. $3.28. 

Cause. ^Effect. Cause. Effect. 

100 : 6 : : 1^4-^ x VX 
12? . \^ 
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This caiube cancelled down and made very brief. 

15 What is the interest of $1200, for 15 days, at 6 
per cent? (R. 162.) Ans. $3.00. 

16 How many men will reap 417.6 acres in 12 days, 
if 6 men reap 52.2 acres in 6 days ? (T. 156.) 

An^. 20. 

17 If a cellar 22.5 feet long, 17.3 feet wide, and 10.25 
feet deep, be dug in 2.5 days, by 6 men working 12.3 
hours a day, how many days, of 8.2 hours, ^ould 9 
men take to dig another 45 feet long, 44.6 wide, and 
12.3 deep ? (T. 156.) Ans. 12. 

18 What is the interest of 160 dollars for 36 days, at? 
per cent.? Stated by cause and effect. Ans. $1.12. 

Caitse. Effect. Cause. Effect. 

100 : 7 : : 160 :[ ] 
12 1.2 

19 The interest of a certain sum, for 36 days, » 
$1.12 — the rate per cent, is 7 ; what is the sum ? 

Ans. $160. 

20 The interest of $160 for 36 days, is $1.12 ; wkt 
was the rale per cent.? Ans. 7. 

21 The interest of $160, at 7 per cent., was $1.1S: 
what was the time ? Ans. 36 days. 

22 In what time will any sum double itself at 6 per 
cent.? At any per cent.? 

Ans. At 6 per cent., in 16| years; at any per cent., 
divide 100 by the per cent 

23 If 2i yards of cloth, 1| wide, cost $3.37$, how 
much will 36$ yards cost, li yards wide? 

Ans. $52.79. 

24 If 4 men spend J of | of f of \\ of ^630, in yV 
of ^^ of f ^ of y of 9 days, how many dollars, at 6 
shillings each, will 21 men spend in J of 1^ J of | of y*j 

of 45 days 1 (Burnham, U^i,") kaa. %^'^<5i. 

25 I lend a friend »200 fox ^ tJ\OTiV\vft v\vq^ V$^^>^>gci5*' 
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he to tend me $1000, to requite the favoiv-^llowing 30 
days to a month ? Ans. 36 days. 

26 If 1000 men, besieged in a town, with provisions 
for 5 weeks, allowing each man 16 ounces per day, be 
reinforced with 500 men more — and supposing that they 
cannot be relieved until the end of eight weeljLS — ^how 
many ounces a day must each man have, that the provis- 
ions may last them that time ? (W. 183.) 

Ans. 6| ounces 

I The advocates of this system are of opinion, that 
there are far too many rules in our common arithmetics ; 
and to reduce them, and thereby simplify the science, 
they recommend that all the problems, generally arrang- 
ed under Profit and Loss, Equation of Payments, &o., 
should be solved by proportion^ and arranged under 
that head. In this light, they are more simple and in* 
telligible than they can be made by any special rides* 



EXERCISES FOR PRACTICE. 

1 If I buy cotton-cloth at 2s. per yard, and sell it at 
28. 8d., what do I gain per cent? (W. 134.) 

Ans. 38f. 

Statement-^-Af 24 pence gain 8 pence, what will 100 
pence gain? Or, 24 : 8 : : 100 : Ans. 

Or, 3:1:: 100 : Ans. 

2 A merchant bought broadcloth, at $5.50 per yard, 
and sold it for $6.60 ; what did he gain per cent ? (W. 
135.) Ans. 20. 

3 If I buy Irish linen at 2s. 3d. per yard, how must 
I sell it to gain 25 per cent? Ans. 2s. 9d. dh. 

Statement. — If 100 pence return 125 peiice, how 
much must 27 pence return ? . 

Or, 100 : 125 : : 27 : Ans. 
Or, 4 : 5 : : 27 : Ans. 

4 If, by selling cloth at $6.50 per yard, I lose 20 per 1^ 
cent, what was the prime cost of it I (^ . \^'%>v 

19 K 
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That IS, if 80 I now receive originally cost me 100, 
what did 6.50 originally cost? 

5 By selling calico at 37^ cents a yard, 50 per cent 
was gained; what was the first cost? (R. 185.) 

Abs. 25cts. 
150 : 100 : : 37i : Ans. 
Or, 3 : 2 : : 37i : Ans. 

6. Sold wine at $1.36 per gallon and lost 15 per cent; 
what per cent, would have been gained had the wine 
been sold for $1,.856 per gallon ? (B. 187.) Ans. 16. 

7 Bought 126 gallons of wine for 150 dollars, and re* 
tailed it at 20cts, per pint; what was the gain per cent? 
(T. 129.) Ans. 34f. 

8 If $126.50 are paid for llcwt. Iqr. 251bs. of su- 
gar, how must it be sold a pound to make 30 per cent 
profit? (W. 135.) Ans. 12ict8. 

9 If I buy 123Qwts. of sugar for $140, at how much 
must I sell it per pound to make 25 per cent.? 

Ans. 12icts. 

10 If a firkin of butter, containing 561bs. cost $7, at 
how mudi must it be sold per pound to yield 30 per 
cent, profit ? Ans. lO^cts. 

11 What is the whole loss, and what is the loss per 
cent., in laying out $70 for hats, at $1.75 each, and sell- 
ing them for 25ct8. a-pieoe less than cost ? (Bumham, 
173.) Ans. Whole loss $10; loss per 100, 14f. 

12 A inerchant purchases 180 casks of raisins, at 16 
shillings per cask, and sells the same at 28 shillings per 
cu;^, and gains 25 per cent.; what is the weight of each 
cask? (B. 174.) Ana. 891b. 

We multiply 180 by 16, and to 
add i for 25 per cent., we multiply 
by 5 and divide by 4. Then di- 4 

vide by 28, and it gives cwt.; multiply 28 
by 112, and we have pounds; then di- 180 
vide by ] 80, and we have pounds in each cast. 
js, arrange the numbers as above, axA coned doiim 
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For other examples* tbe student is refinred to ihe body 
of the work. 



SECTION V. 

Square and Cube Boots. 

To work the square and cube roots wilii ease and fa- 
cility, the pupil must be familiar with the following pro- 
perties of numbers. 

I. A square number, multiplied by a square number, 
the product will be a square number. 

II. A square number, divided by a square number, the 
quotient is a square. 

III. A cube number, multiplied by a cube, the product 
is a cube. 

IV. A cube number, divided by a cube, the quotient 
will be a cube. 

If the square root of a number is a composite number, 
the square itself may be divided into integer square fac- 
tors ; but if the root is a prime number j Uie square can- 
not be separated into square factors wifhaut fractions. 

N. B. Substitute the word cube^ for squarei in the 
preceding sentence, and the same remarks ap{dy to cube 
numbers. 

No person can extract roots with any tolerable degree 
of skill, without being able to recognize the squares and 
cubes of the nine digets as soon as seen. 



Numbers, 


1 


2 


• 

3 


4 


' 


6 


7 


8 


9 


10 


•* 

Squares, 


1 


4 


9 


16 


25 


36 


49 64 


81 


100 


Gnbes, 


1 


8 


27 


64 


125 


216 343 


512 


729 1000 



We here wish to remind the reader, that the pupil is 
supposed to understand t\ie ex\sd&>CLO\:L ^\ "^^ ^wi«^ \^^ 
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the common way, and we request them not to forget, 
that this is merely an appendix. 

r 

EXERCISES FOR PRACTICE. 

1 What is the square root of 625 ? (R. 220.) 

Ans. 25. 

If the root is an integer number, we may know, by 
the inspection of the above table, that it must be 25, as 
the greatest square in 6 is 2, and 5 is the only figUre 
whose square is 5 in its unit place. . 

Again, take 625 ^ 

Multiply by 4 4 being a square. 

2500 

The square root of this product is obviously 50 ; but 
this must be divided by 2, the square root of 4, which 
gives 25, the root. 

2 What is the square root of 6561 ? (R. 220.) 

Ans. 81. 

As the unit figure, in this example, is 1, and in the 
line of squares in the above table, we find 1 only at 1 
and 81, we will, therefore, divide 6561 by 81, and we 
find the quotient 81 ; 81 is, therefore, the square root. 

3 What is the square root of 106729? (T. 170.) 

Ans. 327. 

As the unit figure, in this example, is 9, if the num)}er 
is a square, it must divide by either 9, or 49. After di- 
viding by 9 we have 11881 for the other factor, a prime 
number, therefore its root is a prime number= 109. 109, 
multiplied by 3, the root of 9, gives 327 for the answer. 

4 What is the root of 451584 ? (T. 179.) 

Ans. 672. 

ff As the vnit figure is 4, and in \\\e \\xvb cA so^^^a xs^ 
/£ad 4 only at 4 and 64, the above natfifcet^xf a s^juati 
musft divide by 4, or 64, or by bol\i. 
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We will divide it by 4, and we have the factors 4 and 
112896. This last factor closes in 6; therefore, by- 
looking at the table, we see it must divide by 16, or 36, 
&c. &c. 

We divide by 36, and we have the factors 36 and 
3136 ; divide this last hy 16, and we have 16 and 196 ; 
divide this last fraction by 4, and we have 4 and 49. 

Take now bur divisors, and last factor, 49, and we 
have for the original number the product of 4X36X16 
X4X49; the roots of which are 2X6X4X2X7, the 
products of which are 672, the answer. 

5 Extralct the square root of 2025. (E. 163.) 

Ans. 45. 

Divide by 25, and we have its square facers, 25 and 
81. Roots of these factors are 5X9=45, the answer. 

Again, multiply by the square number 4, when a num- 
ber ends in 25, and we have 8100, root 90, half of which, 
because we multiplied by 4, the square of 2, is 45, the 
answer. 

6 What is the square root of 390625 ? (R. 220.) 

Ans. 625. 
390625 

Multiply by 4, . - . 4 



1562500 
Multiply by 4 again, 4 

6250000 

As the number, independent of the ciphers, still ends 
in 25, we multiply again by 4, and we have 25000000. 
The root of this is, obviously, 5000. Divide by 2 three 
times. Or by 8, and we have 625, the answer. 

So far, some may think this more curious than useful. 
However this may be, there are problems where much 
labor may be saved by attending to th& foregoing princi- 
ples. The following are some o^ \!jve«v\ "V^ 

Find a mean proportional YjeVwefeXL ^ «»Si^^^ ^^-^au. 
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Find a mean proportional between 4 and 196. 

Ana. 28. 

Find a mean proportional between 25 and 81. 

Axia. 45. 

As the above are square numbers, multiply their 
square roots together for the answers. 

EXAMPLES. 

1 If 484 trees be planted at an equal distance from 
each other, so as to form a square, how many will be in 
a row each way. (T. 171.) Ans. 22. 

Factors 4 and 121 2X11 roots=22. 

2 A section of land, in the Western states, is a square, 
consisting of 640 acres ; what is the length in rods of 
one of its sides? (W. 147.) Ans. 320. 

Nine out of ten of our teachers would actually reduce 
the acres to square rods, by multiplying by 160, and ex- 
tract the square root of the product — but this would 
show too little attention to numbers. Remove one of 
the ciphers from one number to the other, and we have 
64 to be multiplied by 1600, both square numbers, whose 
roots are 8 and 40 — product 320, the answer. 

3 What must be the side of a square field, that shall 
contain an area equal to another field of rectangular 
shape, the two adjacent sides of which are 18 by. 72 
rods. (W. 147.) . Ans. 36 rods. 

18 by 72 is the same ad the half of 18 by the double 
of 72, or 9 by 144, square numbers, roots 3X 12=36, 
the answer. 

4 A has two fields, one containing 10 acres and the 
other 12 i ; what will be the length of the side of a field 
containing as many acres as both of them ? (R. 220.) 

Ans. 60 rods. 

22 ,5X 160 is the same as 225X 16; roots I5X 4=s60, 
Jff the answer, 

K 5 What is the mean pTopoTl\on»!L\»Vw^«^*^^ ^sv^^*^^ 
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6 Whai 18 the mean proportional between 18 and 62 ? 

Ans. 24. 

Problems on the Aight-angUd Triangle. ^ 

1 The top of a castle is 45 y^rds high, and is sur- 
rounded with a ditch 60 yards wide ; required the length 
of a ladder that will reach from the outside of the ditch 
to the top of the castle. Ans. 75 yards. 

This is almost invariably done by squaring 45 and BO, 
adding them together, and extracting the square root ; but 
so much labor is never necessary when the numbers 
have a common divisor, or when the side sought is ex- 
pressed by a composite number. 

Take 45 and 60 ; both may be divided by 15, and 
they will be reduced to 3 and 4. Square these, 9+16 
=25. The square root of 25 is 5, which, multiplied by 
15, gives 75, the answer. 

• 

2 Two brothers left their father's house, and went, 
one 64 miles due west, the other 48 miles due north, and 
purchased farms ; " how far are they from each other ? 
(E. 171.) Ans. 80 miles. 

Divide by. . . 16)64 48 

4 3 16+9=25,5X16=80. 

3 The hypothenuse of a right-angled triangle is 520 
feet, the base 312 feet ; what is the perpendicular? 

Ans. 416. 
Divide by .... 52)520 312 

2)10 6 



6 3 25— .di:^i6,T0Ot4. 
Multiply by 104 



/ 



Answer 416 

4 Required the height of a May-pole, whose top be- 
ing broken off, struck the ground at the diatajaae. <iC ^^!x 
feet from the foot, and Tneafi\xxe^^% i't^v. ^ 
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5 A hawk, perched on the top of a perpendicular 
tree, 77 feet high, was brought down by a sportsman, 
standing off 14 rods, on a level with its base ; what dis- 

^tance, in yards, did he shoot ? (W, 149.) 

Ans. 81. 154- yards. 

If this problem is worked with skill, it will be requi- 
site to extract the root of 10 only. 

e 

6 If the diagonal of a rectangular field is 40 rods, and 
one of the sides 32, what is the other ? (W. 150.) 

Ans. 24. 

Cubes and Cube Root. 

Cubes, whose roots are composite numbers, may be 
divided by cube factors. Cube numbers, whose unit 
figure is 5, may be multiplied by the cube number 8, 
and that period reduced to ciphers. 

1 What is the cube root of 01125 ? Abb. 45. 

Multiply by 8 






729000 



Now 729 being the cube of 9, the root of 729000 is 
90 ; divide this by 2, the cube root of 8, and we have 
45, the answer; 

2 The contents of a cubical cellar are 1953.125 cubic 
feet ; what is the length of one of its sides ? (R. 225.) 

Ans. 12.5 feet. 
1958.125 

Multiply by 8, • • . 8 

*■ I 

15625.000 
Multiply by 8 again, 8 



125.000 



The cube root of this is 50 ; divide by 4, because we 
multiplied by 8 twice, and we have 12.5 the answer. 

3 The number 195112 is a coV>e*, ^\vaXVs\\ax^QX\ 
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The cube numbers are 

8, 27, 64, 125, 216, 343, 512, 729. 

Comparing these numbers with 195112, and we observe, 
that the root, in the place bf tens, cannot he more than 5, 
and the root, in the place of units, must be some num- 
ber which, xyhen cubed, give 2 for its unit figure — and 8 
is the only figure possible; the root of the whole is, 
therefore, 58. 

,4 The number 912673 is a cube ; what is its root ? 

, 'Ans. 97. 

Observe, the root of the superior period- must be 9, 
and the toot of the unit period must be some number 
which will give 3 for its unit figure when cubed j and 7 
is the only figure that will answer. 

In this manner, we can speedily and easily obtain the 
cube roots of all cube numbers containing not more than 
two periods, or determine whether they are cubes or 
surds. 

The following numbers are cubes ; required their 
roots. 

1 What is the cube root of 59319 ? Ans. 39. 

2 What is the cube root of 79507 ? Ans. 43. 

3 What is the cube root of 117649 ? Ans. 49. 

4 What is the cube root of 110592 ? Ans. 48. 

5 What is the cube root of 357911 ? Ans. 71. 

6 What is the cube root of 389017 ? Ans. 73. 
8 What is the cube root of 571787 ? . Ans. 83. 

When a cube has more than two periods, it can gener- 
erally be reduced to two by dividing by some one or more 
of the cube numbers, unless the root is d^ prime number. 

The number 4741632, is a cube; required its root. 
Here we observe, that the unit figure is 2 ; the unit fig- 
ure of the root must, therefore, be the root of &V*i^7i&\ 
that is the only cube of the 9 digila >N\vo«»e \«»N. ^^^^ "v^^ 
2. The cube root of 512 is 8 -, l\veTetoe,% vs. >iftfc ^^^, 
£gure in the root, and the root, is mi e-oetv \!iaxss^««V^ 
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can be divided by 2 — ^and, of coursey the cube i 
be divided by 8, the cube of 2. 

8)4741632 

592704 

Now, as the first number was a cube, and t 
vided by a cube, the number 592704 must b^ a ci 
by inspection, as previously explained, its root 
84, which, multiplied by 2, gives 168, the root i 

The number 13312053, is a cube; what is iii 

Ans 

As there are three periods, there must be three 
units, tens, and hundreds, in the root ; the hundn 
be 2, the units must be 7* Let us then divid< 
figure, or the tens, in the ttsual way^ and we h 
for the root. 

Again, divide 13312053 by 27, and we have 
for another factor. The root of this last numl 
be 79, which, multiplied by 3, the cube root of 5 
237, as before. 

The number 18609625 is a cube ; what is its 

As this cube ends with 5, we will multiply it 

186Q9625 
8 



148877000 



As the first is a cube, this product must be a cul 
as far as labor is concerned, it is the same as rei 
two periods, and the root, we perceive at once, 
530, which, divided by 2, gives 265 for the 
quired. 

N. B. If a number, whose unit figure is 5, I: 
plied by 8, Tmd does not result in three cipher. 
right, the number is not a cube. 

Tojlnd the Jlpproximate Cube Root of 
The usual way of direct ex\x^c.^oTL/\B Vio 



1 
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be much practiced, if any shorter method can possibly 
be obtained. By the invention of logarithms, a very 
short method has been found; but, before that event, 
Mveral eminent mathematicians bestoWed much time and 
labor to obtain short practical rules — and some of their 
rules are too ingenious and useful to be lost, notwith- 
standing the invention of logarithms has nearly super- 
ceded their absolute value in practice. 

There is no exact and constant rekUion between pow- 
ers and their roots ; for this reason, all rules (save by 
Ipgarithms, and the direct and tedious one,) must be more 
or less approximate ; but, nevertheless, with common 
judgment and care, we can arrive at reiSults as near as by 
the direct method. 

In order to obtain a rule, let us take two cube numbers, 
as near in value to each other as practicable, and compare 
them with their roots. 

216000 and 226981 are cubes ; their roots are 60 and 
61. 

Now 216000 is not to 226081 as 60 to 61. But let 
us double the first and add it to the second, and double 
the second and add it to the first, and we shall have 
658981 and 669962, which are to each other very nearly 
as 60 to 61. 

Or, by the principles of proportion, the first is to the 
diiSerence bet\^een the first and second, as is the third to 
the difference between the third and fourth. That is, 
658981 : 10981 : : 60 : 1 very nearly. Now one is 
the difierence between the two roots, and if the last root, 
or 61, was unknown, this proportion would give it very 
nearly. 

EXAMPLES. 

1. Required the cube root of 66. 

The cube root of 64 is 4. ^o^ Sx Sa tsv^sss&m^vX^ 
that the cube root of 66 is ^ \\Vi\ft mw«^ '^«s^J^^ '*^'^ 
by taking a flimilar propox^ou \tt \\^ft Y^^'«to^^ ^ 
have 
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64X2=a:128 

66 


2X66=132 
64 




194 


: 196 : 


1 

: 4 : to root < 


Or, 194 : 2 


• •Am 

• • t • 


to a correctioi 



194)8.0000(0.04124 
176 



240 
194 

460 

388 



720 

Therefore, the cube root of 66 is 4.04124. 

2 Required the cube root of 123. 
, Suppose it 5 ; cube it, and we have 125. 
Now we perceive, that the cube of 5 being gi 
than 123, the correction for 5 must be sitbtracted. 

2X1252=250 246 
Add 123 125 



As* . • • . • 373 : 371 : : 5 : root of 123. 

Or, 373 : 2 : :• 5 : correction for 5. 

373)10.0000(0.02681 
7 46 



2 540 From 5.00000 

2 238 take 0.02681 



L 



3020 Ans. 4.97319 

2984 

360 
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From what precedes, we may draw the foUowmg 

Rule.— -Tb^e the nearest rational cube to the given 
number 9 and call it the assumed cube ^ or, assume a 
^i>€>t to the given number and cube if. Double the as^ 
Turned cube and add the number to it ; also, double the 
''timber and add the assumed' cube to it. Take the 
erence of these sums, then say, As dotible of the as- 

m£d cube, added to the number, is to this difference, so 
r the assumed root to a correction. 

This correction, ad(ied to or subtracted from the assum- 
^L ' root, as the case may require, will give the cube root 
^Ty nearly. 

By repeating the operation with the root last found as 
ex assumed root, we may obtain results to any degree of 
:^actness; one operation, however, is generally suf- 
Lotient. 

3 What is the cube root of 28 ? Ans. 3.03658+. 

4 What is the cube root of 2$ ? Ans. 2.96249+. 

5 What is the cube root of 214 ? 

Ans. 5.98142+. 

Ans. 7.02034+. 

The above being very near integral cubes — that is, 28 
Lnd 26 are both near the cube number 27, 214 i^ near 
1 16, &c., all numbers very near cube numbers are easy 
>f solution. 



6 What is the cube root of 346 ? 



We now give other examples, more distant from inte- 
rx'al cubes, to show that the labor must be more lengthy 
irid tedious, though the operation is the same. 



EXAMPLES. 

1 What is the cube root of 32 14? Ans. 14.75758. , 

Suppose the root is 15 — ^its cube is 3375, which, being 
greater than 3214, shows that 15 is too great; the cot- 
rection will, therefore, be Bubtraclvve. 

2^ 
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By the rale, 9964 : 161 : : 16 : 0.2423, 
rection. 
Assumed root, • • • • • 15.0000 
Less 2423 



Koot nearly •..••- 14.7677 

Now assume 14.7 for the root, and go OTer th 
tion again, and you will have the true root to 
places of decimala. 

2 What is the cube root of 14760213677 1 

Ans* 

Suppose the root 2400, &c. Take the conn 
the nearest unit^ and yon will find it 53. 

3 What is the cube root of 980922617856 ? 

Ans. 
Suppose the root to be 10000. 

4 What is the cube root of 9 ? Ans. 2.( 

5 What is the cube root of 9^? Ans. 2.( 

6 What is the cube root of 41 ? Ans. 3.4^ 

When it is requisite to multiply several nun 
gefher and extract the cube root, try to change t 
cvbefactofSj and extract the root before the m 
tion. 

SXAMFLBS. 

1 What is the side of a cubical mound equa 
288 feet long, 216 feet broad, and 48 feet hi 
225.) 

The common way of doing this, is to multi] 
numbers together and extract the root, a lengtl 
tion. But, observe, that 216 is a cube number, 
=2X12X12, and 48=4X12; therefore, th 
product is 216X8X 12X12X 12. Now the c 
of 216 is 6, of 8 is 2, and of 12* is 12, and th< 
of 6X2 X 12=144, the answer. 

2 Required the cnbe toot oi \Ni« yi:«^c? 

X892, in a brief manneT. ^ 

8 If you have a pile oi ^wA "^ feet'' 
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wide, and 4 feet high, what would be the side of a cubic 
pile containing the same quantity ? Ans. 8 feet. 

Proposition — ^The solid contents of cubes or spheres 
are to each other as the cubes of their like dimensions, 
(See Geometry.) 

' EXAMPLES. 

1 Mercury is about ^000 miles in diameter, and the 
earth about 6000; what is their relative magnitudes ? 

Aiis. As 1 to 64. 

2 Mars is about 4000 miles in diameteri the earth 
8000 ; what is their relative magnitudes ? 

Ans. As 1 to 8. 
In the preceding examples we, pf course, do not cube 
the numbers given, bi4t their amaUeat integral relations. 

3 The diameter of the earth, to that of the sun, is 
nearly as 1 to 111^; what is their relative magnitudes, 
or bulks? Ans. Aii 1 to 1384472 nearly. 

4 If a ball, 6 inches in diameter, weigh 32lbs., what- 
will be the weight of a ball, of the same metal, whose 
diameter is 3 inches ? (R. 225) Ans. 41b0. 

6:3:: 2:1 
8 : 1 : : 32 : 4 

5 Suppose an iron ball, of 4 inches in diameter, to 
weigh 9 pounds; required the weight of a spherical 
shell of 9 inches in diameter, and 1 inch thick. 

Ans. 54lbs. 4oz. 

6 If a cable, 12 inches about, require an anchor of 
18cwt., of what weight must an anchor l)e for a 15 inch 
cable? (Pike, 211.) ' Ans 35cwt 15lbs. 
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Mensuration^ Gauging, ^c. 1^ 

, N. B. Every problem thai ioWoNVE, <i«xv\sfe A^^^ ^^^ 
much less labor than they are usu^SlL^ ftaroft, 
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EXERCISES FOR PRACTICE. 

1 What is the difference of area between a square of 
40 rods on a side, and an equilateral rhombus of 40 rods 
to a side, but of a perpendicular altitude of only 34 rods? 
(W. 175.) Ans. 240 i*ods. 

2 There is a. bam, 50 feet by 36, and 20 feet high to 
the eaves ; how many boards will it take to cover the 
body, if the boards were ail 15 inches wide and 10 feet 
long ? Ans. 275+ boards. 

3 On a base of 12d rods in length, a surveyor wished 
to lay off a rectangular lot of land, to contain 60 acres ; 
what distance in rods must he run but from his base line ? 
(W. 175.) Ans. 80 rods. 

4 How many square yards in a triangle, whose base 
is 46 feet, and perpendicular height 25| feet? (W. 175.) 

, Ans. 67^ yards, 

5 A man bought a farm 198 rods long, and 150 rods 
wide, and agreed to give #32 per acre; what did the 
farm come to ? Ans. $5940r 

N. B. Make no attempt to compute the number of 
acres definitely. 

6. If the forward wheels of a coach are 4 feet, and 
the hind ones 5 feet in diameter, how many more times 
will the fotmer revolve than the latter in going a^mile ? 
(W. 176.) - Ans. 84. 

N. B. In this problem use 7 to 22. 

7 How, many square feet in a board, 2 feet wide at the 
larger, 1 foot 8 inches at the smaller end, and 14 feet 
long? (W. 176.) Ans. 25| feet 

8 The plate supporting the raflers of a house, being 
40 feet long, 14 inches wide, and 8 inches thick, how 
many solid feet does it contain ? (W. 177.) 

Ans. 31^ feet. 
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Caned down, and this is the form for. all solids. 

9 If a pile of wood be 60 feet long, 12 feet high, 
and 6 feet wide, how many cords does it contain ? 

Ans 33| cords. 

10 The bin of a granary is 10 feet long, 5 feet wide, 
and 4 feet high ; allowing the cubical contents of a dry 
gallon to be 268|^ cubic inches, how many bushels of 
grain lyill it contain ? Ans. 100|. 

11 If you wanted a bin to contain twice as much as 
mentioned in the last problem, with a length of 12 . feet, 
and a breadth of 6 feet, of what height must it be ? (W. 
177.) Ans. 6f feet. 

12 A canal contractor engaged to excavate 2 miles of 
canal across a plane, at 8cls per cubic yard — the canal to 
be $4 feet wide at top, 40 at bottom, and 4^ feet deep ; 
what did it amount to ? Ans. $6617*60. 

13 There is a circular cistern, of uniform diameter, 
whose depth is 8 feet, and diameter 5 feet ; what is its 
capacity, allowing 231 inches to the gallon, and how 
much would its capacity be increased by adding 6 inches 
to its diameter ? . C 1 175.04 gallons its 'capacity, 

* ^ 2461 gallons increase. 

14 What would be the produce of a kernel of wheat 
in 11 years, at 20 fold, the produce of ^ach year 
being sowed the next— allowing 5000 kernels to a 
quart? (W. 166.) ' Ans. 64000000 bushels. 

N. B. If we blindly perform all the }abor indicated by 
set rules, the above would be a tedious operation ; biit it 
is extremely brief in the hands of a. skillful ojperator. 

16 The length of a room being 20 feet, its breadth 14 
feet 6 inches, and its height 10 feet 4 inches ; how much 
will the coloring come to at 27cts. per square yard, de- 
ducting a fire-place of 4 feet by 4 feet 4 inches, and 
two windows, each 6 feet by 3 feet 2 inches ? (R. 232.) 

Ans. $19.73. 
16 What will the paving ot ^ iooV^^^ Jiwaa ^s^^ •i^.^a^ 
jeots per square yard, the \eI^^\5^^>%m%'^^ ^^'^'^ ^.^^ 
and the breath 8 feet 3 inches 1 IJSL-^"^^-^ fe^^x%V^- 
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17 What will it eost to roof a buMng 40 feet loi^, 
the rafters on each side being 18 feet 6 inches long, at 
$3.50 per 100 square feet ? (R. 233.) Ans. #61.80. 

18 There is a block of marble, in the fonh of a paral- 
lelepiped, whose length is 3 feet 2 inches, breadth 2 feet 
S inches, and depth 2 feet 6 inches ; what will it cost at 
81cts. per cubic foot? (R. 234.) Ans. $17.10. 

19 What Will it cost to build a wall 320 feet long, ^ 
feet high, and 16 inches thick, allowing 20 bricks to the 
solid foot, at $6/1^/7 P^i" thousand bricks ? (R. 234.) 

Ans. $282. 

20 How many bricks 8 inches long, 4 inches wide, 
and 2^ inches thick, will it take to build a wall 120 feet 
long, 8 feet high, and 1 foot 6 inches thick ? (R. 234.) 

Ans. 34660. 

21 What will it cost to build a brick wall 240 feet 
long, 6 feet high, and 3 feet thick, at $3.26 per 1000 
bricks-— each brick being 9 inches long, 4 inches wide, 
and 2 inches thick ? (R. 234.) # Ans. $336.96. 

22 A ship's hold is 75 J feet long, 18 J wide, and 7{ 
deep; how many bales of goods' Si feet long, 2| deep, 
and 2f wide, may be stowed therein, leaving a gangway, 
the whole length, of 3 J feet wide? (Pike, 470.) 

* Ans. 385.4+. 

N. B. Do this by one operation — after taking out the 
gangway Tnen/a//;^,. by subtraction. 

23. A stick of timber is 16 inches broad and 8 inches 
thick ; how many feet in len^h must be taken to make 
20 solid feet? Ans. 22 i. 

24 There is a square pyramid, each side of whose 
base is 80 inches, and whose perpendicular height is 120 
inches, to be divided by sections, parallel to its base, into 
three equsd parts ; required the perpendiculat height of 
each part. (P. 371.) 

Ans. The height of the lower section is 15.2 inches ; 

the height of the middle section is %\A mc^ne^^ ^«\vsl!l|^^.^ 

of die top section is 83.2 inches. n 

JV. B. In aolvmg this ptoblem* Tcmct^wJ^^^ 
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of the eame shapiey are to each other as the cilbes of their 
Hke sides, 

25 A man wishes to make a cistern of 8 feet in diameter, 
(0 contain 60 barrels, at 32 gallons each» and 231 cubic 
inches to a gaUon ; what shall be the depth of the cis- 
tern? 

60X32X231 gives the cubic inches the cistern is to] 
contain. 

This divided by the circular ^nd, expressed in in- 
ches, will give the depth in inches. 

8X12X22 
Now, s=s the circumference in inches. 

But the circumference of any circle^ multiplied by ^j 
of its diameter^ giver its area. 

^ 8X12X22X24 

Then, . • • • =a the area. 

I 7 



1 



Hence, • •^ 



00 5 

7 



<"^a 



7X7X5=245 ; which, divided by 4, gives 61^ inth/^s 
for the answer. 
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Miscellaneous Examples, 

1 Oiie-half, one-third, and one-fourth of a certain num- 
ber, added together, make 130 ; what is the number ? 

Ans. 120. 

To solve this by arithmetic, we must consider the 
number as the whole of a thing, or a unit. Then i+l 
+*=tV+tV+T7 or Ti* Then, by ipro^ortiftTSL^ \^ ^\ 
maice 130, what will 1, or \\, T£«kft\ '\^\«XS&> 



\ 



13 
Tl 



« 



130 
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By mnltiplying the first and last terms by 12, the pro- 
portion becomes 

13 : 130 : : 12 

Or, .•*...! : 10 : : 12 

2 One-fourth of a certain number exceeds one-flixth 
of the same number by 20 ; what is the number ? 

Here, again, the number must be considered as a- sin- 
gle thing; then i of it is not, strictly, one-fourth of a 
unit, but i of that number, or that thing. In algebra, 
this thing, or number, would be represented by some let- 
ter, as X or y-— and the question is strictly an algebraical 
one. But all such questions in algebra, can be solved 
^by fractions and proportion in arithmetic ; and, indeed, 
aU questions, that involve simple equations only, can be 
resolved by arithmetic — ^but by algebra they are much 
easier. 

In days that t&f re, we always found a rule in arithme' 
tic called Position^ which included such problems as the 
preceding, and some few others, but could not take in any 
questions involving powers, or roots — ^as powers and 
roots are not in arithmetical proportion to each other. 

For example, 16 and 64 are square numbers, and their 
square roots are 4 and 8^ or as 1 to 2 ; but the numbers 
themselves, 16 and 64, are to each other as 1 to 4, a dif- 
ferent relation from the roots. 

Example : A man, having a purse of money, being 
ask^d how much was in it, answered. The square root 
of it, added to the half of it, made 220 dollars ; how 
much was in the purse T 

It is evident, that this question must be excluded firom 
any proportional operation ; for, unless we first suppose 
the right nurhher^ the result of the supposition will not 
be to the given result as the supposed number to the true 
number— -and when this proportion fails, supposition, 
that is, ^^Position fceils /" and if we suppose the true 
number, it is then an operaUoa of cbaxLce, ^.nd is^ m fact^ 
no problem at all. "^ 

True it is, we can give a rule, ox t^^et %vi^ otd.w% 
which, followed, will reduce lYve ptoVAem, but U wU uot. 
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be arithmetic; and, to put into an arithmetical work, 
what is not arithntietic, we hold to be deceptive and im* 
proper. 

We have remarked, that the solution of these prob- 
lems are much easier by algebra than by arithmetic; 
but we would remind the pupil, that the solution of a 
problem is a small object compared lyith a principle in- 
volved iri^a solution, or with a knowledge of the science 
of numbers. As one step to secure this latter object, we 
give a few more such problems. 

3 A post is J in the earth, ^ in the water, and 13 feet 
above the water ; what is the length of the post ? 

Ans. 35 feet. 

Add \ and f ; not \ and y of the number 1, but \ and 
f of the whole post. These parts, added together, make 
II ; the remaining \% must be 13 feet. Then, by pro- 
portion, 

13. iq . . 35 
/ 3S •*•*•• 36 

Orj • • * • • 13 : 13 : : 35 : 35 the answer. 

4 A and B have the same income. A contracts an an- 
nual debt amounting to \ of it, B lives upon ^ of it ; at 
the end of ten years, B lends to A money enough to pay 
off his debts, and has 160 dollars to spare; what is the 
income of each ? Ans! $280. 

If B lives on |, he saves \ ; out of this he pays A's 
debts, 4* Hence, from \ subtract ^, and there remains 
^j. This, in 10 years, is worth 160 dollars; therefore, 
in 1 year it is worth 16 dollars. Now, by proportion,' 

: the answer ; 
: the answer; 
: 280, the answer. 





/t 




16 






3 5 
3-6 


Or,. 


. 3 




16 






35 


Or,. 


. 1 




8 






35 



5 Of the trees in an orchard, { are apple trees, ^V 
pear trees, and the remainder peach trees — which are 20 
more than \ of the whole ; what is the whole wwsAi^st \sv 
Mj the orchard ? ^^xs. < ^^^ 

/ ^^^ 

il whole 



^\ 



e apple, the pear, and \\ie ^^?i^ Vt^^^, T^^-^ 
; therefore, add ^-VT'o-V^^^^-^^^i^TS^ 



^ 
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This wants t\, or ^V* o^ ^^S ^^ whole ; therefore, we 
mtut conclude^ that the 20, not taken mto the accotmt, 
is yV of the whole. Hence, 20X40=800 ; or, by pro- 
portion, 

yV : 20 : : JJ : answer. 
That is, 1 : 20 : : 40 : 800, the answer. 

6 A, B, and C, would divide, $200 betweef^ them, so 
that B may have $6 more than A, and G $8 more than 
B ; how many dollars for each ? (R. 229.) 

Ans. A 60, B 66, C 74. 

Observe, that A has the least sum, B $6 more than A, 
and C $14 more than A ; hence, $20 is to be reserved, 
and the remaining 180 to be divided equally among 
them^ which, of course, gives $60 to A, and $60-{-6 to 
B, and 60+6+8 to C. 

7 A gentleman bought a chaise, horse, and harness for 
$378 — the horse came to twice the price of the harness, 
and the chaise to twice the price of both the horse and 
harness ; what did he give mr each ? (R. 229.) 

This problem is generally given unaer position, but it 
is really one in simple division. Take the idea of shares. 
Divide the money into shares : it will take 1 share to 
purchase the harness, 2 shares to purchase the horse, 6 
shares to purchase the chaise ; therefore, divide the whole 
into 9 shares, and we shall have $42 for one share, i. 'e. 
$42 for the harness, $84 for the horse, $262 for the chaise. 

In conclusion, we would caution the young arithme- 
tician against imbibing the idea, that he understands arith- 
metic, from works on arithmetic alone. We must rise 
above a plane, to have a fair view of the objects on its 
surface, and we must rise above arithmetic before we can „ 
understand all its scientific relations. . 

Nor must we conclude that we are perfect in num- 
bers, because we may excel our comrades in disentang- 
ling knotty questions. Science is a different thing from 
acuteness at solving intricacies; and all men, of true 
science, more or less despise all things intended to puz' 
zkj for there are enough objects of useful inquiry and 
inrestigatioD, on which to expend all our powers of mind 
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Algebra is but a continuation of arithmetic ; and as 
soon as we acquire a good practical knowledge of arith- 
metic, so as to have a clear comprehension of fractions 
and general proportion, we may, vea, we shotddy com- 
mence algebra. But when we acivance in algebra, we 
should be carefUl not to look down with the spirit of con- 
tempt on arithmetic^- we may study the one in orde^r to 
understand the others The following properties of num« 
bers, the student must take as facts, unless he i« an alge- 
braist. They cannot be demonstrated without the aid 
of that science.* 

1 If from any number, the sum of its digits be sub" 
trotted, the remainder is divisible by 9, 

u Take, for example, S4 ; subtract 7, and we have 27, 
which is divisible by 9. Again, take 438 ; subtract the 
sum of 44-d-f 8:=15, and we have 423ss:9X47, and sa 
with any other number. 

2 Tjf the sum of the digits of any number be dtvisi' 
ble by 9, the number itse^ is aiviswle by 9. 

Thus the numbers 72, 81, 99, 171, 387, 51489, &p., 
the sum of whose digits is divisible by 9, are themselves 
divisible by 9. 

All numbers divisible by 9, are, of course, divisible 
by 3. 

3 jf the sum of the digits of any number be divki- 
ble by 3, then the number itself is divisible by 3. 

Thus 18, 27, 54, 75, 111, 123, 258, &c. &c., are afl 

divisible by 3, 

4 If from any number the sum of the digits stand' 
ing inthejonv places be subtracted, and the sum of the 
digits standing in the evbn places be added, then the 
result is divisible by 11, 

Tak0 any number, sav 785432 ; then subtract the sum 
of 2+4+8=14, and add 8+6+7=15, or, in this ex- 
ample, add 1, and we have 785433=11X71403. 

* The demonstrations of th^ properties ma^ Vm €Qrai3Bk^^>Bx'^x&aG^%\ 
Algebra, seclidn XLIL ^ 
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6 If the sum of the digits standing in the btsn pla- 
eeSfbe equal to the sum of the digits standing in the 
0DJ>place8i then the number is divisible by 11. 

Thus the numbers 121, 363» 12133» 48422, ^., axe 
all divisible by 11. 

Our numbers increase in a ten-fold proportion, from 
the ;¥ight to the left, which is called, the rdot of the 
scale $ but, if the scale was 7, in lieu of ten, then, what 
is nowtrm for 9 and 11, would be then true for 6 and 8. 

, 6 We may change numbers from the scale of ten to 
any other scale, by dividing the number by the number 
denoting th^ seate, continwdly saving the remainders 
and forming a new number by them. 

Example— -Change &3 into an equivalent number,^ 
wherein the value of the digit shall increase in a five-fold 
proportion ; in other words, where the root of the scale 
shall be 5. 

5)63 

5)12(3= first remainder* 

■■* 

5)2(2= second remainder. 
0(2:=% third remainder. 

Now 223 is the value of 63, in a scale where the num- 
bers increaise in a five-fold proportion. Change 3714 to 
its equivalent value on a scale of 4. Ans. 322002. 

Numbers may also be considered a« arising from the 
continued miUtiplitidion of cef tain factors, 

A perfect number , is one which is equal to the sum of 
all its divisors. They are not Qiumerous« and may be 
expressed thus : 

2 (2*— 1) =2X3=6. 

2«(2*— 1)=4X7=28. 
2 *(2»—l)=16X 31=496. 
2 «(2 ^—1)=64X 127=8128. 
3W(2"— l)=10«l4X^^4n ='3t^'ft^\5ta. 
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A PRACTICAL SYSTEM 



OF 



BOOK-KEEPINGS, 



FOR 



.MECHAJNICS AND RETAILERS. 



1 

BooK-KEEPiim is the method of recording a system- 
atic account of business transactions. i 

It is of two kinds — Single and Double Entry. The 
former, only, will be noticed in this work. On account 
of the simplicity of Single Entry, it is, perhaps, the best 
which can be recommended to farmers, mechanics, and 
retailers. It consists of two principal books— the Day 
Book, ojT Waste Book, and the Leger, and one auxiliary 
book, the Ca:sh-'Book, 

TIIE DAY BOOK. 

This book is ruled with a column on the left hand 
for the date, and three columns on the right, the first, 
for the folio or page of the-Leger, to which the account 
is transferred ; and the last two for dollars and cents. 

This book exhibits a minute history of business trans- 
actions in the order of time in which (hey occur, with 
evdry circumstance, necessary to render the transaelion 
plain and intelligible. 

27 




Cincinnati, 1833. 



Jan. 4 



u 



a 



it 



u 



David Judkinsy Dr. 

To 10 lbs. coffee at 17 cts.$l 70 

^ 25 lbs. sugar, at 10 cts. 2 50 



Timothy W. Coolidge, Dr. 
To 1 bl. sugar, weighing 

135 lbs. neat, at8i cts. $11 47i 
<< 1 bag coffee, 98 lbs. at 

15 cents, 14 70 



8 



11 



11 



14 




Geo. XL Eaton, Dr. 

To 1 bh flour, $3 87i 

," lib. Y. H. Tea, 1 124 

" 1 keg lard, neat weight 
60 lbs., at 64 cts. 3 75 



$ 



26 



David Judkins, 
By cash on account. 



Cr. 



James Wilson, Dr. 

To 3 weeks boarding, at 2 dollar^ 
per week, 



2 



Hiram Ames, Dr. 

To 12 yards broadcloth at 6 dol- 
lars per yard, ^2 00 
^ 30 yds. muslin at 14 cts. 4 20 

Cr. 

By an order on J. Jones, fbr Gro- 
ceries, j^51 00 
« Cash, 20 00 



Timothy W. Coolidge, Cr. 
By a bill of carpenter work, 



James Wilson, 
'To 1 bl. vmegat, 



8 



76 



71 



25 



1 10 1 bl. vmegat, ^^ 

I " 1 keg lOd. naWa, 'wev^v. 
I « 111 lbs. al8clH. 



Dr. 



^^\'ii^^^ 



Cincinnati, 1833. 



1 



Jan. 19 



« 21 



« 25 



« 29 



« 30 



« 31 



Feb. 3 



« 10 



George Hamilton, Cr. 

By 1 set of Fancy chairs, 



George H. Eaton, Cr. 

By cash, to balance account, 



Robert Young, Dr 

To cash on account, $3 00 

"10 lbs. N. O. sugar, at 
" 10 cents, 100 

" 12 lbs. coffee at 161 cts. 2 00 
« 4 lb. Y. H. Tea, 62i 



Jackson Moore, Dr. 

To 21 lbs. Ham, at 10 cts. f2 lu 

" 1 box soap, 30 lbs. at 5 

cents, 1 50 



David Judkins, Dr. 

To 12 bis. apples at 5 cents, 

Cr. 
By 47 bush, corn, at ' cents. 



1 



James Wilson, 
By c^h on account. 



Cr. 



Thomas Hilton, Dr. 

To cash, $5 00 

« 1 lb. Y. H. Tea, 1 06 

« 16 lbs. Rice, at 6i cts. 1 00 

Cr. 
By 13 days labor, at 87* cts. 



George Hamilton, Dr. 

To r canister Imperial Tea, 14 
lbs. at $1 87i per lb. 



1 
1 

2 



$ 
25 

8 



6 



2 
2 



9 
9 

15 



7 
11 



cts. 
00 

75 



a 



I Hiram Ames, Ot.x 

I3/By order on E,l>\atie^fex ^gss^^e.^ 



62i 



60 

00 
40 

00 



06 
374 




V^^SSi 



Cincinnati, 1833. 



Feb. 15 



21 



Robert Young, Dr. 

To 1 box sperm candles, 
"25 lbs., at 30 cts. per lb. $7 50 
« 2 bu. dried fruit, at $1 
" 25 per bushel, 250 



James Wilson, Dr. 

To 10 gals, molasses, at 40 

cents, $4 00 

« 4 lbs. Old Hyson Tea, 
at 93 cents, 3 72 



27 



March 



10 



Robert Young, Cr. 

By 12 cords of wood at $2 25 



Ames & Smith, Dr. 

To 18 lbs. sole leather, at 

« 25 cents, $4 50 

^ 1 side upper leather, 2 75 

« 3 calfskins, $125, 3 75 



6 



« 



« 



8 



8 



Hiriim Ames, Dr. 

To 500 feet white pine boards, at 

*<$1250perM. $6 25 

^ 25 bu. potatoes, at 50 cts. 12 50 

« 1 ton of Hay, 10 00 



/ 



David Judkins, 
To 200 lbs. flour, at 



Dr. 
$175 



Thomas Hilton, Dr. 

To cash paid his order to William 
Coolidge, 



cts. 



00 



27 



2 



11 



72 



00 



00 



George Hamilton, Dr 

" 15 To 1 copy Whelpley's Com- 

pend, $1 251 

^^ 1 ream lettor-papet, 45>Vi\. \\ \ 

/ « 1 doz. Spelling Vwlis, \ W\ ^\v ^ "i^ 



26 



18 



75 



50 



75 



QnronmATi, 1833. 



5 



Mar. 20 






I 



17* 



Theodore P. Letton, Dr. 

To sharpening his plough, $1,00 

^^ Shoeing his horse, l,62i 

<^ Repairing chain, 25 



u u 



« 23 



« 25 



« 26 



« 28 



« 80 



« 81 



Timothy W. Coolidge, Dr. 
To 2 qrs. tuition of himself at 
evening school, at $3 per qr. 



$ 



2 



Ct3, 

87i 



Thomas Hilton, Cr. 

By the hire of his horse 10 days, 
at 62ft cts. per day. 



Ames and Smith, Cr. 

By 1 hhd. sugar, weight 1317 lb. 
neat, at 7ft cts. 



T. P. Letton, Dr. 

To I ream wrapping paper, 

$l,62ft 
<< 1 beaver hat, 5,00 

^ 1 set silver tea-spoons,^ 6,00 



Henry C. Sanxay, Cr 

By my order on him in fisivor of 
Jno. Torrence for stationary, 



Ames and Smith, Dr. 

To 2000 fl. clear pine boards, at 

$20 per M. $40,00 

^ 500 common do. at $8, 4,00 
" 5000 shingles, at $2,25 11,25 
^ Cash to balance account, 32,52 



Jackson Moore, 
By painting my house, 



Cr. 



1 



6 



6 



98 



4 



12 



12 



00 



25 



77ft 



62ft 



87ft 



87 



21 



77. 



00 



\ 



\ 



\ 



\ 



6 



Cincinnati, 1833. 



March 31 



« 31 



u 



u 



L 



Thomas Hilton, Dr. 

To 4 bu. wheat, at $1 25, $5 00 
« 1 bl. mess pork, 900 

« 2 bu. salt, at 50 cts. 1 00 

" 8 lbs. brown sugar, 11 cts. 88 



George Hamilton, Dr. 

To 12 cedar posts, at 25c. $3 00 
« 1 plough, 937i 

« 1 scythe, 162i 



31 



31 



« 31 



cts. 



15 



88 



14 



00 



Jackson Moore, Dr. 

To repairing his wagon and 
plough, 



Thomas Hilton, Cr. 

By i pair shoes, $1 50 

" 1 mahogany table, 12 50 



George Hamilton, Cr. 

By an order on J. Hulse, $5 00 

<< cashy^ 650 



END OF THE DAY BOOK. 



6 



00 



14 



00 



11 



50 



/ 



Vl 



\ 



THE LEGER. 

This book It used to collect the scattered accounts of the Day Book, and 
to arrange ^11 that relates to each individual, into one separate statement. 
The httsiness of transferring the accounts from the Day Book to theLeger, 
if called potting. 

The Leger is roled with a double line in the middle of Ihe page, to sepa- 
rate the debits from the credits. Each side has two columns for dollars and 
cents, one forthepnge of the Dny Book, from which the particular item is 
brought, and a column for the date. 

, When an account is posted, the page of the Leger on which this account 
b kept, is written in the column for that purpose in the Day Book, and also 
the page of the Day Book from which the acsount was posted; is written in 
the Sd column of the Leger. 

In posting, begin with the first account in the Day Book, which you will 
perceive is the name of David Judkins. Enter his name in the first page of 
the Leger, in a large, fair hand, with Dr. on the left and Cr. on the right. — | 
Astberc are several articles charged to D. Judkins on the 4th of January, 
instead of specifying each article in the Leger, we merely say. For Sundries, 
and enter tlie amount in the proper columns>-eee Leger, page 1. 

The Leger has an index or alphabet, in which the names of persona are 
arranged under their initial letters, with tiie page in the Leger where the 
account may be found. 



ALPHABET TO THE LEGER. 



Amof, Hiram S 

Ames & Smith • 4 



Balamca 



B 



. C 

CooUdge. T. W. 



E 
Eaton, George H. 



H 

Hilton. Tiiomas 
f Hamilton, Geo* 



I J 

Judkins, David 



L 
Letton, T. P. 



M 

Moore, Jackson 



N 



t 



s 

Sanxay, H. C. 


4 


T 


U 


V 




W 
Wilson, Jas. 


* 


X 
1 


■» ■«■ 


Y 


■^ 



1 Dr. DoDid Judkins, 




Cr. 


1S33 












1 


Jnn.4 


To sundries ' 


4 


iO 


.Ian. 1- 


By cash 


■J 


« 3( 


« Apples ■ 




m 


" ;«: 


" Corn 


!) 


Mar.7 


« Flour 


16 






" B<d 


■1 
16 


Apl.l 


I\> balance 
of accouDl 
bro't down, 


4 


30 









Bt Bd'. of the page, di 



le Rjf artlel« aolA lo oUien, 



TimoOiy W. Coolidge. 



Jon. 

Apl.4 



George H. Eaton. 



Jan. C To Bundries 2 6 75 lJan21 By caati 3 $ 75 



// JVoTt — TWf leconnl prnents «inal i 
// IAbi towe J. li. EslDn noUilnE. ind Uia 



an \itt\v«i4EC; \^CTVw\\^» e* 



ApLl|To Bal. 



) Feb. 13 
Apl. 



Thomas H'dtou. 



l-'eb.a 


To aund 


7 


|()ll 


Fob. 31 


By labor,' 


II 


:i7i 


MiirH 


« Cash. 


\h 


yft 


iMarSSl 


« liiro of 






««1 


« do. 


15 


■*s 




horse, ^ 


r. 


^5 










« 31| 


" Sund. 1 


M 


X) 










Apl. l| 


« Bal. 


lU 
41 


UBi 




11 


^I'J 


69 


Apl. 1 


To B«f, 


10 


061 











Jan. li 

« 15 
Feb. 21 


dit 


i 


(75 


Jhji.81 
AprU 1 


By cash 
« Bal. 




'U 


OU 

S5 


April] 


To bill- 
ince Lru'i 
down. 


,„ 


S3 













ran.— Wlien on urODDl b •riUId only, ani! notykUf roM.Hln Ilinhare, 
S^toHiile of a ina ■niiiiiit, ra ywi uareei™ Vi»\ie»ii ftouo >aW». ii**« kube 



April! 



3 Dr. 



George Hamilton, 



Cr. 



Feb. 10 

Mar.l5 

« 31 



To Tea, 
" Sund. 
« do. 



To Bal 



3 
4 
6 



26 

6 

11 



47 



10 



25 
75 
00 



00 



50 



Jan. 19 
Mar 31 
Apl. I 



BychairS) 3 
« Sunds. 6 
Balance, 



25 
11 
10 

47 



GO 
50 
50 

00 



Robert Young, 



Jan. 27 

Feb. 15 
Apl. 1 



To sund- 
ries, 
« do. 
« Bal. 



6 
10 
10 

27 



62i 

00 

37i 

00 



Fcb57 



Apl.l 



By wood, 



By Bal. 



27 



27 



10 



00 



00 
37i 



NoTB.— In the above account the difference between the Dr. and Cr. side it 
110 37|, by which I perceive that the balance agaiiut m«, in favor of Robert 
Young, fai 910 37i. 

Jackson Moore. 



Jan. 29 

Mar.31 
Apl. 1 




To Sun- 
dries, 
« Sunds. 
" Bal. 



I 



8 

6 

11 



21 



60 
00 
40 



00 



Mar.31 



Apl. 1 



By paint- 



Bybal- 



21 



21 



00 



00 



\\V 



\ 




April 1 ro balance 



Ap. 1 By BaL 



a me |U 90 fbr ninibT utlcla opnaaed in 



Apl 1 



To balance 




- 
IS 


a7i 


Mar.28 


By my 
order, 


5 


12 


87 1 

87 i 










Apl. 1 


BshiO. 

\ 


\ 


\2 


y7i 

\ 



Jtrim.— ni (hi* umiiDt tt iinib*^icM''« 



i. 



Balance, Cr. 1 

tpill ilBr R.rmiBi!, p|n>|a7i 






■•In llia prwriliiig Lejcr, and 

■h07e. will he fOUDd CDDWDle 

of jour Lcger, , 



Mr, Diaii JudJautt 

n 

I ]0 thi. iiolRv Bt n cu. - 
as Ita. tagai at 10 m. 

Cr. 



n\iu 



' TBB CASH BOOK. 

The Cmh Bool! 1> ii«il to recorri tIK dully rereLpta und paJTnenls of mo- 

Ibeaum 01 llie Ur. fioiR IhaiofihE Dr. aiidUw jeJoiicBwillnlHar>t>oaqiB> 



sc'dof J.Yoni 
" D.'juditi 



Bf CMh paid Adk 



j'j.u. SJT. 






1 



ill 









;v.. y 







Mf- 






,,^<f 



^Uro 



rrt^^ 



.^ 




(■• v ... . 



■ !■[— mH 



I ^ 



/ ' 





^.^ 






/ i' "" 



<2. 



y- 



j^ 



